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Abstract 


Initial moments before universe building. By K. P. Sinha, Centre for Theoretical 
Studies, Indian Institute of Sciences, Bangalore-12. 

A model involving the non-minimal coupling of a self-interacting scalar field 
with gravity (curvature) in the presence of matter fields is presented. The spont- 
aneous symmetry breaking has some novel features. It turns out that the effective 

gravitational coupling coefficient K (which is related now to the vacuum expectation 
value of the scalar field) can change sign at a critical value of certain quantities. In 
the context of Friedmann-Robertson-Walker universe 

2 

/ a c\-i 

K=K V-j) 


where K is the Einstein constant and a is cosmic scale factor. The critical radius 
a c =(K/l2ayi\ a being the coefficient of the quartic self-coupling of the scalar field. 
For a<a c gravity becomes repulsive. Expressed in terms of temperature (T) 


K=K 
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%° <ft° fq ? fT 


implying that gravity becomes repulsive above a critical temperature T c . It is found 
that the onset of repulsive gravity can help avert gravitational singularity. The 
model also leads to a solution of the horizon problem. The sign reversal may 
provide a cause of the big bang. 

l. stottot 

SfTl'i? TOTT TO qfTTOTTO qttq qT^TOT % ^TPTRT fq^TTO TT 3TT9Tfor | afk TOq 
% qfrqjq % sqrqt fw tariff tot tortt toto ir qsrq | — qqr srfri'rfrc qrq fqqsnqq, qn> 
sf^to ($$q crit) y^fq fqfTOro, qqq qqfpqqqT tott to qTqpqqr qTgro tottR i fTO§ 
TO qitq if qrqfc qfeqf | | qqqqrq I STOfiqq fqfqqqT qqr qqt % qTq fsrrfqq qqr 
to%to qr trww i ir qT^rqT 3r qTqpq fq^ror to qrot | qt to qrro to qtq | i 

qgq Pto qff gq pq qTTOT % qTsqq q to*P% qqrorsff (qqT tohtto, Pqfqq 
snfq) to pqqqqFf % tor gqr qg 1 1 [1_6] qqpqro fro froiq ?jfe-qq qriq qft srtcqTgq 
to qrar | i C7] gqT fairer | % gror % ^tr Pqsqq % q qrPt qqqTTq gq ft qrqqf 
to gqfp qqq 1 1 qqr qqr gqn: qrrar torto g^q to qfff fqroqr qgf | pq% yq 
qror to q% 1 pqqq qf qpH+<M gq pqqpqq Pro TO g TOrert fq%qqr if ^froTf ft qgt 
| I WR¥T fqTqPqfeq qqT TOqfqPrqq st% % qtqv gq fTOT qPqq ftm 1 grq % tr^ 
qfrerrra- if qg PsqqrqT qqr | Pq qgrrsTOqqT to $qT qTqqq qrtq qrqq | pqqif qronq 
qTqsrqr if qt?r qfrotfq frorr to q% i [8_9] to tPtoto if TOffror gq % fro TOf qqfq 
mRwih qgt | fq.qj; qgqrTq qqr qqtq to^ fqqqqT f qf qTqr^q p?qfq % qqqq tost 
qgnvq to qpr ftqt 1 1 1$ qrq-q % fq^ % qrqqiqr spqter fernTRt 

qfqq qq =ft qfsiqqfhqT ifrqq tfron |tqr | 1 tot q^r qiqr | % qf?q qf^qro 

qfqfq qqq ftqr | qt f q qfe % qTTfiqq qfms % fqq qfeq^q | ftt y^cft 
fetT qqq qqqn | fqqq fqqff y 5 ?q qro ft qqqT | 1 qqfr fq% ^qt 10 - 12 ] 

qfqqqftRt qtqq % TOTR fTOf qr qfTOTO q^T t srqpT qtqT ^ ft 19-133 qfc- 
iqqfqqf if qfnvltq fqfqqqT qqr qf qrqr qqqrTqf qt fST% q w^t f fqqrr ?«TTfqq qf 
qr qqft 1 1 amf fq aro qqrq qqf qt qqRqpq if fffq qq % qpsr qfqqrfqq qfpqq 
STTcq TOTTO PjPTT qfTO qqf % fqfqq q:qt % fqqq q qqq qsqqq qft TOrf TO 
srTOq qiqq 1 qroq % toto % qfqiT; qfTRqtq qiq^q jqq (qr qiP^qq qro % 
qfqfq qrofi to q qq ft ^Tqt 1 1 to toto qfqqrq qfirfq qqq q totCt gqcqtq qtqq 
yqfqr (EGCC) qqqTfqq to qrqr 1 1 fqm fq qf qqfqq TOqr | pq qfrrroiq qiqqtq 
^ u i<t> q> shiPd^r qrq % qTq EGCC to fq ; f qqqqT ^ fqq% fqqrqf ^ ^qror-q to 
qror fqqqt 1 1 qrqqq fq R?tTOTq-TrTO'qq-qTTO (frw) % fqqq qfrr’jq % fq^ ££ 

TOct 1 1 



fefui % rr 
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2. HOTF* % RR 3RRTfe(RT 

3niq- 3F5T % RRfe srr <r fern: fRt 8 ] r> w n^n | 

L^V-glg^bfat+^-^T-m^+K-'R+Lx] (2.1) 

R|t <r^r arfer rr j> % Rfeft rtr qrt sfesm qfe f fefe #%r 2ay? n*n 

RTR-3RTTR feT RRT a | I nfel T? Sffer RR RT Rfenfer R3R |, R RFRT srfe^f |, 
■yy-gK-'R Rfefe-Rnrife rtr 1 Rh rPrr t? RT?Rta-RraffeR rtr | n«n Rffer 
re Rfeft rtr | fer aRprrwcr: fare^ nsn ,£ ?r ar^rf^rcr rr fen rtt 1 1 srr f f^r 
a ^T w SRTRR fef | I feg; Rfemfe feR Rt RTR fetR fen t RfeR tcCT | 

3fk W^T fe^ ferfe flRT | 1 W RTf nffer feR £Kh 2 > 1 RR t Rfe ftR I ftf RR 

fecferfR re fern xfe rr nrrer m re rtt t fRr | ferre rr 

’ p 2 =6 2 7’ 2 , 

fRT I Rff b l^fr srre | I 

nfer rr rrt |tr rr % fe rr RRfewf ^ft ^ ?f«rr % srixr fen 

A=fLd*X 

% feRR 5TXT RTR fen RTRT | I 
?R cRf 

□^— 2o , (<£ 2 — fj. 2 )<}>-\- £R<l>—0 


( 2 . 2 ) 


(2.3) 


(2.4) 


Giiv—~K(Tfi v -\-d/i V ), (2-5) 

□ =Rfer feren re r’ afetfeiR Gp v , Tn v RRT 0p v sfRR: 3TRRTRT SRT, OT re 3Rf 
ere rrt Rfer sfe re nferfsR rrt fw ( Lm ) rrt srffer rr re qfefer sfe fR 
fex | i C8_14;i 


K=K(\-K£<f> 2 )- 1 (2.6) 

srwTfe pretn fere ^rtr (EGCC) |, ?rrt aprre L if ^rtr R |, « qR nreT 1 1 (2.5) 
% XRRTR R 



( 2 . 8 ) 
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% 0 eft o f%^rr 


V(*)=o(K(r‘- 1) (f- 4 -^ 2 ) 


( 2 . 9 ) 


$ 3>T SHTT^V | I 


(2.8) % 3TRT 3WWT f£T F($ % | 5T?rf 1% <£ fesFPT^T ‘PT IF? 'PPR 

| I q- 1 

<f> 0 =0, ^i, 2 = ±ft- 

fan fa fad 1 5T?%q^ Jf gqqrT sortt %$ smr ftqr 

(i) A&c 2 >i : fa l» <£i>2 v * | 

(ii) K£[i 2 >l : <£ 0 sf^S |, fa, a V % faftro | 

2 

^=(Z0- 1 qr spfer sag qg surwt gaww fieri | sfr rnFPrr ott r c =^ di % gqg | i 


T<T C %fwx4> gfagw swwt fa *f I cWT £=.£, 3T^T sft qwq gw | i agfl 
sfrr, r>r c % fag <£ gfafa srgwr ^ j2 g 1 fag%- gw 


*=*(i- Sj r>r, : (2.io) 


r c % ott ^ik-H'ti | i AT % fagr Jr ffa grgr qfwrgq ^ ^rffaqr gw %■ ^qr faqrgf 
^WR STWlW fstRI % ^dHld qg f fag qRdT | 1 gf gTTfagqi qq q ft gqrgT | gg qqfcirg 
% IWR qff ffa I fqqwf gfggf T c gPT % 3HX srgtg ffaq gggt | fg?T 

srgf% qg qgwr ggg g sir qT^err f 1 gw ft gfinis ffagg % ggr rt gr^FwiT 1 1 sgw 
^ ^ spifarq? r T—T c fafadgr qff f qgffqr gqgr jgq % qfrf gt gwr gg^- g^f i 
gfsrgqg gfag qg gqfaqfa 5f fgqwf yw qg ggugg fggg V(fa % qrf gw qg ton 
qr?w fr gqrgT 1 1 snfa gfgw t fg ^r gg gg fggw qR?r gt frw fgt % fafa fg 

fw 5fT gqgg 1 1 


3. stq? % fg ffa gtw grgg 

W ^ if gffg fqfR weft 3T ? cr:ffRTqnrT srf^r £ 3 ^ qg fqqrr qft 

3^^’ ^ fTR g Wdw 3iw st^ftwct: fqqqx q^f^- ^ arfsrqrrftjqr iftfgg 

1 1 ggioft qgw 



WfTFS fTRfa- % 
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L=V-g [ gVdri%4-a(Wy+K-iR-iRt*t+L M J # (3.1) 

*ft $-\ — </, p <£->,£* % 3T^ntrT 3 twt | re 5r <? % ^ fp? 1 1 ^ ^nft^Rwf 

% tffrer *rpft *pftorer *rfp farere; 1 1 




□ ^+2^*^ 2 +iR^=0 

(3.2) 

Gil v = K( Tfi v + 0 ii v) 

(3.3) 

£=j&:(l-| Y* 

(3.4) 


q«n 


due 


2 [ 0 /“£* 3 ^+ 3 »^* 3 zi^ — S/ivi'Spf*^^ — CT (^*^) 3 ) 

+^□(**0-5 (***); mb] 


(3.5) 


FRW % f%^, freq wpre qre % qwqr srfer fare rere rets ferr 
q'TcfT | 


D 6 , ... d 

R ~a* (a ~ a) ’ ‘ ~dt ’ 


3T^T a(f) ^for iTRiFF rerer | I P % f ^ % M 

^,+2 1 (l— j) $-l-2<r$*<£ 2 a 2 =0 


(3.6) 


(3.7) 


^nftorer | i 

**iwV p <f >= o qff | 


^ 1,2—± a y~ (2a) 1 ' 2 ' 


(3.8) 


ref-ref ^,, re qfe % 3rfsr^ ^rp; | i 

refre tffrfq 1 1 ^fqre fqfwqnf f(i) tfMr #re rerer | (n)<f> a 1/a (0 re rer | 
f% nirffre? snare %■ frer ssb arflrsp Ffrey 1 : | qfqreq if? %spq % i q’Wq 
Lta(t)-y co (iii) *ra-fa rererf ssb *f *ff re qff | freq; =pr retire re star 

| I #f?T sT^n^ pt % P P 5R?R | 
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%° fro fspfT 


^ 0 =0, ^ 1)2 =± ^(0 (3.9) 

SSmft for <£o I 3Tk f ft fif 3Tfff^r T^r STTfr I I 

fir 3rq% qrr firicr tfrr^ qfi ^sit ^ |t rrftfir wt i (3.8) ; ? c ftft tt 


4 

( \-i f K V 2 

*-*(‘- 3 ) ; “•= (is) • 


(3.10) 


3Tff a c f or^^rf qfr smrTiT |; a c 5rrficr^ firsirT | f^rrr qx K «n?<rRTT | ftqft gfftr 
ftcrr | ft qn- Egsrrc^T fr *ptt | i g^rr ftftft ft r^?r: ( CT ) ft?RT ft 

wrar fftT, sMficfqi ftHrr ^crfT ifr ?ft ftft i (3.10) ^f?t ft ^pt^t 

*.jc(i-2;r 

Tc 

f firar 3 tt *prtt | srsr a (t)T— ar^nc i ffr ffft sftr rrfftprr ft, ftftsrar f (qft- 
^t) % fift 'pr: ftafit | 

Gr v =-K(0n,+nJ (3.11) 

6fi v =$ii v — g <^>*4>G f i l , 

W &, 2 =±yft(0> % 0*„ % ^nftt qrt 

ffo=-|^ 4 (3-12) 



(3.13) 


5RT ft^T 'ofTcTT | I 3?fer £gT % ^nr grsrf % ^HTW ftfifcraT ftp?# ?T ft 3TRTT | I 

srM ft ft fw ftftpqfiftf it ft=?rc ftt : i 

(i) srftrr #?r ft stsJkTt w ftft 1 srftq; Tn„= 0. 


rr? 


?r«n 



2a'i.—a 2 —z 2 =~ 


(3.14) 


( 3 - 15 ) 



qfnuq fqqft % f® qf% $®r 
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qqft sqq qqftror 1 1 


*qqqq f?r ftqT 


a(t)=—p ) cosh t 
v ^ 

(3.16) 

qqr qfnro qq ^qqq ftqqT 


Q-c 

a min 2 

(3.17) 

frqt ftq^r fqfqqqT qf<qqq qq qqqrq 1 1 


(ii) (qferr £q+fqftqq) 


qq qqq qqftqq fft 


u? 2 

a 2 -a 2 =y , 2aa-fl 2 -a 2 =-j 

(3.18) 

fqq% fq % qq q 


w w 

a(0=^72 COSh *’ a ' min= ^2 

(3.19) 

2 2 

w 2 =a c — ^ Ke, e=qqq 

(3.20) 


5TT^r fFT I 

a' min cPfr WJf q%qr qq ° qq ftsfa WR l/8£ ft I &m q ft a' min <a min I 

fqqq 3T# qfr fim | ft p- ^ff-^fT qfsrqr qqrq #rq | (e srfgqqftrqr q?r) ftr-ftf a' min 
qqqr qrqT 1 1 qq^q fqfqqqT fft^ qqft % ftir qfcr £q qrt 3^rf tot qtt fqft §ra 
TOft^r ftq qq spq qqrq ^'f % srft^ ^rt qiffq i 

qf snroqt ?r ft^nqr qq qqqq | ft f qq qqq ftq f?qq qfrroq fcqfq q?r fqftqqT q?t 
IK qqq ferfqq q?r qrorf i(t,t 0 )t -> oo % qrq qqqrftq ft qqqt 1 1 w cRf fefqq qq^qT 
*qq: feg; ft qqqt 1 1 wt qqf qq£qq qq qqqqr qr qq ft qftqt i 

4. qsg'fqq qftq qft qqi 

iq% ftq qqftt qq qnrrqt qqgq fqtqqg; w qigT | [l3] 

L=V~g [ g^d^-u^-otf +(x-i -\ ^ R + L m ] 


(4.1) 



8 


%o TT 0 %^[T 


sft % 3Trcnt?r f?nKK TfT sttctt 1 1 Tf^r ^t ?Kf ^srtt ?rfar R % ^sirt 5<»tr % 

sgcsFT ^t fRK gurR (EGCC) % ^T t 4Rct I 5ft 

K^Kn-fpJ 1 (4.2) 

1 1 3rfo?r ^ Hm+'R | 

□^+^+2°f’+g Rf=0 (4.3) 

cr^rr f#F #5r *mt4RK 

G n v = — K (fi ^-{-T hj) (4.4) 

sft tfffir tow] qft RTf^rfer % # skrt if qf^RFT *r gr& | i 

FRW ^fcr rk ftw w^rKs fftfft fir srfeur ^ ?ft srrsr spK«rr fsit 

| i 44JR srfer fq-R irk fprr 


R 



(4.5) 


sr^f 3?rfr (fRRRT) Kf?T (tff?r) WIIFK % W | I IHM cT«n STTsRtzt’ft faffa 4TT 
TOT | % <f> IRT 4HK 3TTf«rcr | I 3 tF? 5T ?T*ff4Knr fRT 


'<f>+2 - (p fi Ip 1 ^ <f> — 0 

sfai-ste fs% % fw% |jt faRfofw ^t rrtr 4R?t | 


2 

K 



(4.6) 


(4.7) 


^=3^ | JTf faw 3T5^TR cP4T fRT '£# =|KR (g?PTnf tfiftaRK 2.2) % 3RT?;qr fRr I 
KRft w IRK f 

<f>=±% ( t ) (4.8) 

fsra% sw 

2 

. l~i. 2 

Vi~~ 2 o~ A i<l f^IcT 


(4.9) 



slfTT^ ftqfw % qf% 5 TW 
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2 "1 
Vi = 


-1 


2a 


> i tier 


(4.10) 


tftfer ti ftt % x$.tw f t ft f ftxtt sqwrr fast xgqTq t ft ftt 1 1 srtx ft 
| % tf! IfTTO % ftt 3rfer teT |f xftlTI tt tf ft tt sprs^PPeTT Tf eft 1 1 w SIIX 
f^ JT: 


~ / e\-i ■ 

*-*('-*) 


^yi 


qTXT fteTT I 3R a(0 a 1/T ft ^FST 

_/, r 2 


~ / r 2 \ m : 

*=*(i- - ); t 


Kyi 


(4.11) 


(4.12) 


Mlkl ffalT I 3tftl> ftwr % tt% IT ifftqi eTTq % 3jTT K % ftf t qf\ltl fldl | ftat 

ftqnff fxei xeq?x fterr 1 1 

V 

3R f*r <f>=±y 1 ja{t) % ftt on % sr^trr aetf qx fxxrx qr^t i 

ft WTeT | ft 

2 

^=^(l-*i) (4 ’ 13) 

2 

^ = *i^( 1+36 !) s < <4 - 14) 

0 o ftn <1 j cr^rr tier [£. >1 ^ ifTFs ittf t ftt iriT^nF 1 1 w iqf suit 
smr 3T^nr fsr tt ife t xqttP 1 1 

fftir t?r xttqrxtT tt ft^ qxt % ftt fi aft nr fxftxq tt lawf qx ftnx 

spxt I 


aft % ftt ta attqxxr qqnx | 

■^a^^lqa^P 


A P 2 


(4.15) 
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%0 rfto 


tfa— a 2= F<z 2 =±l 2 , 

(4.16) 

STff 

2 


l 2 =~(l+3biy q=~ , (^A= 


f5ff ^t f?TOT%fer % 5TCT folT ¥T¥T | 


f^fcT : °a(t)=(l 2 +q 2 ) 112 cosh t—q 

(4.17) 

¥f¥ : c a(_t)—(l 2 +q 2 ) 112 sin t+q 

(4.18) 

fw sTfTIW 


°a min =(I 2 +q 2 yi 2 -q 

(4.19) 


foRra | i 

stflR ?rRTf l(t, t 0 ) t 0 -> oo % fsrf^sr cr^rr qtt toiw^ srjTfr«T¥ | 

¥i¥ srfn^ Prot ?fr to 


/ 0 =sin _1 ^ 

fefasl ft wr I I ¥f rR 3TFFK 


(l 2 +qyiV 


c a max =(l 2 +q 2 yi 2 +q (4.20) 

C 'Amin= If? ft 77 ! 3T¥T, 5ft 3TT59T ¥T^T ¥ t^TOT fT¥T | ¥ff 5rrrfTO4T ¥¥ 3FF¥ ftcTT | I 

^fe< u l ¥fer % fTO TOftTOTiT S^RPTT STfeyf | I ¥|T ¥^F f% ftppf WfTF3; 

% #f f%f¥ 5RJR 4>T f¥ PTOT ¥ff %JTT 5fT ¥^T I PpT sft *T ftcTT | 

% ’■^dd-H ^ft ftfHPdfed 1KT ff ¥T ^"RfT f I 

f(a)=a 2 +w 3 +ln(-)= 0 (4.21) 

\CIq/ 

2 

w 2 =2q—m 2 , m 2 =Y^ 1 — 6^ 


If ¥¥tTO7ir %^T 3m a (J ) STO ^ ftcTT | I W ITf ?f wh&{ | I 



srfTFs fairrw % qf# 5Pr 
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5. RqRfTC 

fR% 5# fR% 3TTcq-3Rf|ri(r*A)l qfqST STR % fqfqR wf TT fqqR fqRT Rt Rfeft 
e;trt % srfsr^ qtfRR 1 1 qRqqqq RfenR RfqfR rrr fRr | faRif qtf fRt 1 1 

qf rrr RqfRR (rjr) rt RffafaftR Rfew £r qtqf if fRT 1 1 w #% rrr % whr 

RHl41 qfRR ^q'i'+ 5tii(d e t> RTR R 3RT qT qfTPR qft 3>Tf<Rq> fR5qi % 3PRT F'l'-f 

qq?RT | fRR% pRtq ?rfR fqqrqf rr Ri^ft | i wif rr^fr rr ir srfofr 3Rf rrcr 
qTRcW ft RRT I I w cPCf fqfR FRW RfTFR % fRR fqfRRRT gR ERR RR ftET | 
5ft fefEE CTSTT Eq2ER RT RRRTTsft R fqftR ftET | I 

3TR q<TTq re! q?t qqfiqfE if ?^eer rtrsfr ^er (ere) re etet 1 1 ^ff arm 
Et RRt | f% mfiEE srfE rer qfrTR if ^rfE eert (err) ee fqRTE EE*f if ?ret ee- 
^ ft ert | ?ret re ERERtE-ETRR REtEEET et rstrt pr Efor re % EfsrEEE 
err Et qqftqfq if fE er?T % §et ftET i 

Ef yeitSHk ER | fE Ef ETfRE ETE EfT ERCC 3RRTT fRf eerrt | Ef fqE- 
ete Et fqfqqqT Eft | EETfE ETfRE f^| ?r rk ftRR eert err rtr- e% Rfft | i ?rr 
crq? eerr Pee e err fEEEtfEE rseteet et err r eert ret 1 1 

^R5TRT-5nqq 

%?eeee feqfqqnRq e^er ETEtR e? fE?Et er ETfqE RfTERT eer err % 
fEE' srtete Ir I i eee't if ir re (%° qto fir^r) rrete rere % rr? %qt- 

tfe^R fqrfqqq % sftqRq rr fRo f^RR qft fp-tgRrf 1986 r srrffRR srr rtr % fqir 

RTRTft | i 
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rRT 3?S?fo JpTTT 

nfer fernt, ntninm fsrsnn nfrferm, sftqT?r (*To sro) 

[ mm — nr# 14, 1986 ] 

^rrrisT 

m§cT STTSTmt t W tf-W T spfePT mTPP?r#T nPT $TT?T fen | 

h HI'MH #T H-'+rt H “P SJN^l % M(d feTT nm ^ I Slfet >1% nfel PTT =f?T 'd’-fe 

f#fem ^gTTsff % ¥7 # 5TTRT fen *PTT | I 

Abstract 

Integration of Fox’s /^-function w. r. t. a parameter. By P. Anandani and 
Ashok Kumar Ronghe, Department of Mathematics, Motilal Vigyan Mahavidyalaya, 
Bhopal. 
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<fr° g«rr apnkr fprn: fit 


Z ^ % wmx gff | cT^rr fkB gw?r'w qrr ^qrrf Jr iw ^trtt | i m , n,p, q 

yqfarf fkrJr gfc frrft | i<m<?, ()<«<£, aj, fy sw ?f®ntf | q# srrgg ^r|% 

k# «tW f%gfe <m Jr ^rrrfw gff Cf^T srk ^ £<?($)=* 3 ft % siffft sfTT fjgg qfcr 4fr 

5nrt srk fJgg qt?r Jr ^«r4> qnxn | 

n rn p q 

K= 2 aj + 2 fy- 2 aj- 2 Pj (1.3) 

j = i j — l j=?2+l j— m+l 

few sttr 'k [2] % c rfwnr ^rt ggr^gg (l.l) tot srftrarfr ( k >0 % fJk) | ^if 

|arg Z\<IttK ark srTRTRt (K < 0 % ffe^) | I 3TFT ?R g#TW # sfe Jr {(a 1; ttl ) ... 

(a p , ap)} % wi Jr *S*W *t ((^, <*)) % ^ 5 f (a + |£|; u ) Jr (a+a } ; u) 

(a+a 2 ; u ) qfe JTSfSRT fqRT ankn I 




w stt^t % srf% ?RT^?rq- 
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sin [\Tr{b—a)\ 
2 



((<*, a p )) 

I (fl+b)l 2 
I (c-\-d)/2 


1 

u(a+d-l, 2u)((b g , 0 9 ))j 


(2.2) 


wsraf f% 


u>0. Re (a+b+c+d—4u(^jj>2, j=1.2..m), |arg z\<\nk. 


L «*™ H ?+ 2. q +2 Z 


(( a > ^p)) 

(1 —a—x,u) (1 —b+x; u) 


'\ 


sin [\i T(b—a)] rjm,n 
riL{u-\-d — 1) p -\- lj q + l 


l 


(( b q> Pq))(c+X 9 u) (d-X,U) J 

i( a P> a p)) 1 

(l-(a+6)/2; u)(b q9 p q )) (c+d)/ 2; u) j 


dx 


(2.3) 


^Tdf 1% 

u> 0, Re (a+b+c+d^l, |arg z| <|far, 


5 sin (?r x) 

—CD 


JT 


nj,n 


jP+ 2, #+2 


((fy> ap)) 


1 


(1— c— x, w) (1— d—x,u) (b q , £ ? ) (a+x; w) ( b+x,u ) j 


rfx 


sin [\-n(b—a)\ m ,n . „ 

2T(a+d- 1) P+1, q+1 |Z 


r 


((a pi a p )) 


1 


( (l-(c+d)/2; u) (bg.fi q )(a+b)l2: u J 


(2.3) 


bp?t# % 

u>0, Re (a+b+c+d)> 2, |arg| <\% tK, 


(2.1) ?«rmT % tst %■ ^nn^r^r^r *r 3 rrt cp? sfft-sr cj-[% 

^fr (1.2) % «rar 'tt ^rf^-BTRfa *f b^tb ^Ccr | sft 

^f«RT JrflraBsff % sn^ra - tsr afh: grif^rqT 3TfwrT) | ^ ^ 

srrfcr | i 
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qY« arPT^pfY tot TOta f*rrc fft 


1 f a /.) [ w sin (*x) dx j 

2iri J l w l^r^+M+x) r(b+u~s- x yi '(c+^+i') r(d+us-x) zS>ds - 

3ft (1.4) % tt^ttot 1 3TTRfTO tor rrtto to rr Irtorto rtr rPcrtr # 

(1.1) R TOR TO (2.1) TO R^RT TO RTR ^RT | I ?R TOR TOR RfTOTRf =F> SIR TOC 

RTO) | I 

f?R5T 

1. RRRRT, fro TOT, RTR TOR, fRSTTR RfTOR TOJo qfi*TO, 1976, 3, 221-26. 

2 . fro?R, RO R^o cfSR To, RTO° Ro, qqR° TOTo ^fo, TOTOPRtf RtflR, 1936 , 7 , 
81 - 96 . 

3. RTOR)', Ro, TOrrfR, H. T. F. Vol 1, ^TTOnffR ^TTO 1954 £K5 216-19. 

4. r£to), Ro RCRTfe, Tables of Integral Transform, TO 2, TOrrrffR, ^rf, 1954, 
yzs 300 ( 21 ). 

5. torr, rV° toTo $r 0 rTrto, 1961, 98, 395-429. 
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arfo q?To 5WT5 sfto qr*fo 
q * gffKT *lftra fe»m, 3TTO & TO3 T5ft 

SPfCTW 3TTFt*ft-5 

[ JTT^ — 27, 1986 ] 

mrfe 

srepr srra" Jr ^r?r /-wr ^rr 33% *nrran?r ir 'tffeTfer fen 1 1 


Abstract 

An exponential Fourier series for the multivariable 7-Function:Part I. By Y. N. 

Prasad and G. S. Yadav, Department of Applied Mathematics, Institute of Techno- 
logy, Banaras Hindu University, Varanasi. 

In the present paper, we have defined the multivariable /-function in its cont- 
our integral from. This multivariable /-function is more general than the multi- 
variable //-function studied by previous workers. We have further established an 
exponential Fourier series for the 'multivariable /-function. The results recently 
obtained by GuptaE 2 ! are special cases of our results. 

1. 

3fer nfew fef 3?r tot^ [4 i % zffztw qferrfro ^ prefer fen 

>3 ^ 


,0, n 2 : o, n s : ... :o,n r : ( m \ n')\ ( m ", v!')\ 

7 [zi z r ]= | 
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«rfErc -wr % 1%Jr ^ 
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r 
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r 
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/ / 
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> ] 

^ 1 
(27TW) r 

4*1 ( s i) = 


r 

i 


(&2j ) 

/ // 

“ 2 7 ’ “ 2 i ^ l 5j p 2 

: 


1 Z v ..., 

Zr 





1 

l 


(btjl 

%’% } 1, ft : 



// /// 



/ 

(r) 


a 3j? a 3j ) 

1, 

Ps : " 

. : ( a r j; a r y, .. 

•’ a O* ) 

1,/V 

// /// 



/ 

(r) 
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1, 

?8 ‘ " 

* : 5 firj j •• 

Prj ) 

1> 


(r> (r> ^ 

, />' ’ - ’ (°j ,a J ^ 1 ,/>«'> | 


(r) (r) | 

, q' ; •" ’ ’“i ^ 1, 2 (r > J 

j Li - j Lr $1 (Ji) &(Jr) 

S' (Ji, .... Jr)' *J X - Z ? *i - *rJ a> = y V / -l, (U) 


(I) 


(/) 


w (/) (/) (/> 

n ribf-pj Si ) n ro-aV'+aV'*) 

7=1 7=1 j J 


q n rii-bf +pj y si) P n r(?f -a* ( Si ) 

""■* 1 1 J J j=n (i) + 1 7 J 

Vi € {1, ..., r}, 


/=iM (i) -j- 1 


( 1 . 2 ) 


2 (jj Wj 3 

77 7 7 ( 1 Cl.-yj-j- 77 a.y: Sj) n -T(l #31' “h 27 a 3 7 * 5/) ... 

J __ 7= 1 1=1 j = l i=l 

^2 2 (/) /)g 3 (/J 

77 P(a 2i 27 a 2 . j/) 77 r(a 3 j — 27 a 3 .. 5/) ... 

7= n 2+l i=l 7=i7 3 +l i=l 


n r r U) 

... 77 r ( l-a ri + 27 a .57) 

(=1 i=l 

Pr i* (/) ^2 2 /.-y 

77 r(a r j— 27 a r - Si) II r(l~b 2 j-\- 27 /3 3 - jj) 
7=«r+l 1=1 7 = 1 i=l 7 


1 

3 (i -, r 

77 m-b 3j + 27 jS,,s f ) ... 77 r<l-i r ,-+ 27 
7=1 7=1 7=1 7=1 


js!?ji) 
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ir^f <tt gw srR ?M ^r *f / arofq; (i) twf # mm % f?R snm | mm b a) =b', b i2) =b", 
imfe, ( a j> a j ) \ tP ' C«2 j ; “2j> “2j ) ^ ^2 ^ 5T 3 anT ^ ^ 3TT3TT t 

r t if t tt i tt ____ > 

amrg; (^I> a i) » ••• > i a p” a pr ) mm (a 21 ; a 2l , a n ), ... , (a 2 p 2 ; oj^.a^ TOR fTTO mf 

I^TI TTFrr TOcTT I cm (1-2) TTej (1.3) m 3RT ^m(aj , Pj ,Hj’Pkj 0 =1 >->n«=2,. 

..., r) SRTc^T mScrfem | cT4T 3TR a-\ bj (7=1, -, r) a k j,b k j (k=2, ..., r) ?rfR«T 
mRR | I iTff TK i m ( '>, n^,p^, q {i) {i=\,...,r),n k ,p h qk (fc=2,...,r) SRTcW gwfo 

| fmmr 

A fi?fr 1 1 mfmR Ly-mr *r l ; Wlmr-mmfa' mm m | ^rr snrnrmtmr mm me 

3R% ¥f|cr — cooo % + ct>oo cf=F SR TOT 'trraT f f% T (bj —fij ) (j=l,...,m (l) ) 

% m* <ftm L, % mflpft arnc if mm 

r(l-a^ +aj > 5y) (7=1, ..., n li) )> A 1- a 2 j+ ^«s j s i) (7=1, -, « 2 )> •••> 

r (/) 

jT(l — <Z r j + 2a- Si) (j= lj ...» W r ) 

/-i 


% mr 3TK I 

mmmm (l.l) stfwt ftm | 

|arg Z; | <\U{tt, U;> 0, i— 1, ..., r; 


(1.4) 
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(»J m</> (!) 
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:= 27 «, 

- 27 
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+ 27 p j - 

2 

7=1 ^ 

7=w (/) +l 
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7=1 J 
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^IjpPC 


(/) Pr (/) $2 (/) #3 </) 

... + ( 27 a rj * — ^ a rj)"“(. ^ ^ 0j + *•• 

7=1 7*=w r +l 7 = 1 7“1 


Qr (/) 

... + r p . ). (i.5) 

7=1 


</) (/> 


p- *th %ct | f% pft tnspffa snwf srsrfq; a r j>Prj 37TT ftra'T i sm 

^ (i) (0 _ . - (/) (/) _ 

ftp#* TOPf % 5Tff fTcTT I ^TfTWT«r a 2j ,P 2J $ i =1,2; a 8 j,p s j t i = 1, 2, 3, 
Wfe I TWT ay, fa) ^fff i>jfc # ftWT STRJT | I 

?nw*rT [1] tt st^tw tt *n;?raT ?r 5ft? ft# | far 

I[Z 1 , .... 2 r ]=0(|zi|«i ... \z r \ a r), max (|^i| , ..., |z r |}->0 

± 

5ffT 


,b- 


a ; =min Re , (/=], ..., m<'>; f=l, ..., r), 


(1.6) 


W«TT 

3ffT 


7[z x , ..., Z r ]=0(|z 1 |^i ... \z r \Pr), min. {\z x |, ..., |z r [}~*co 
flj 1 \ 

/?,-=max Re f - (T) — j , (7=1, .... « <z) ; 
a j 

i=l, ..., r, n 2 =n 3 = ...= n r = 0). 


2. srra <*wr 

5^ ^ # wr% % ft# ftpRTftrfer # armwciT ft# : — 

(1) f e <awfl > i '* sin (2«-j- i) x <7x=0, m^n, 

Jo 


(1.7) 



Wffo t£T° 5RTK rTST ^To trg-o SRS 
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(2) ( sin (2n+l)x (sin x) 17 1[z l (sin x) 2A i, ..., z r (sin x) ih r] dx 

Jo 

T o, k 2 : o,n 3 : ... : o, n r + 2 : ( m n') ; (m ir \ n (r >) 

=(—!)" \fe 1 

?2 :/>s> •' - :/V+2, q r +2 : [p', q'] ; ...; [p {n , q lr) ] 

p in in m 

I ( a V’ a *j> a 2j ) l,p 2 '■ ( a y > a 3j> a 3j> a 3j ) 1^ 3 : 

I ••♦5 

in in III 

\ ; %> % ^ \,q t : %’ ^ */ ) i ,? 3 : - 


... -j ; A 19 ^rj 5 ^ 2 |T v- *** 5 ^>*J » a o > ar j)i,p r 

( ' (r) \ /li \ / i i 

• •• : (£«; ftrj > •••> Prj Ji >qr > (3 “2 CT+K; "*’ A V ’ V 2 ~ 2 CT— Al ’ 

' ' (r) (r) 

: ( a j’ a j ) iy i •••; ( fl J > a j ) 1 >p (r) 

3 

' ' ( r ) (r) 

: j ^ 1,?' ; ^ l,g (r) , 

fe h { > 0 (z=l r), WP TtNt | f 

Re (cr+2+ 27 hi a,-)>— 1, |arg z,-|<£n-{7;, [/,■ >0(7=1, ..., r), 

1=1 

c/,- 5m a,- sn spcm: (1.5) q# (1 .6) mfecuff ira mm fen ^mn 1 1 

3. Strife sffe 

fir fer 'Bfenc ssV # mnrr | sf | 

(sin x) a I [z 1 (sin x) 2A i, ..., z r (sin x) 8A r] 

2 / i \m m ^2 -o,n 3 : ... m . o, n r -\-1 : (jn , n ), ..., ( m^ r \ n ! 0 


i tt tn 


2(— l) m 

no T^ 5 ^2 • * * 

27 J 

V 7TZ 

Pv <h • ^3^ ^3 


i n 

%•; a 2j» % ) \ jPz 

Zi, ..., 
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(\ j> Pzj’Ptj ) i )?2 : (h v>P*j’P*j>P*j ) l^j : 
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sqpn: -q«PT % fan qrforT 


... : ^ — 2 ', ^i> •••> hrj > (f ~ '2 ’ ^ 1 ’ '”’ ^ r ) ’ ( a ^’ a O ’ ”” a '7')l j ; 


... : [b r rAj> •••’ +2 2 ’ hv A 7 • l m 2 2 ;hv '"’ h r 


' ' in in 'I 
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I' 
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i sP i ' 1,9^> J 
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t TJ^T (3.1) qff + VI % ftrif, ’THT f% 
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... : ( ^ ! hi, .... h r 
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O TT^o SRITC cPTT ^sfj-o IT^O 
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' ' (r) (r) ^ 

: 1,/ ’•••’■) a j > a j ) l,/0 I 

I • (3.3) 

' ' (r) (r) | 

: ( b j>Pj) 1 ,q' » - ; ( b j >Pj ) 1, q< r > J 

<m (3.2) cRT (3.3) JfiT OT>T RPR XX fif Wtfef RR (3.1) 5TRT ffaT | I 

4. fifties R7WT 

(1) (3.1) if n 2 =n a ...=n r - 1 =0=p 2 =p 3 =...=:p r - 1 ,^ q 2 =q a =...=q r _ : a =0, 

5Tf^r /-qi5R srpifcr ff-q^nr tf tfJTPffa ft strtt | sffc ft fR ft if gRt grcr 

STFeT qR [2] ft?RT | I 

(2) (3.1) tf n a =n i ...=n r —0=p a =p i =...=p r , g a =q t =...q r = 0, m ( * ) =n ( *> 

=p(i)= ? o) = o, (f= 3, ..., 0, 3Tsrfg; /-=2wf qr^rpTfa /-q^Rtt^rct 
if tfJTFfar ft RTcTT I aftr ft ftrR rT4T gRT STTT TO [3) RT RRTR?t Rforc #ift ftfR 
RTRt | I 

ft^T 

1. WTW^IT, tt° R°, Comp. Math. 1963, 15, 239-341. 

2. gRT, tt° tto, STRICT, 1984, 14, 45-5. 

3. ftrrRT, 4to %o rrt gRT, %o tto, tttto ffu^o g% 0 m pT, 1972, A75, 117-23. 

4. WR, Rtf° gq-o, feRH 3PJo afasR, 1986, 29. 



Vijnana Parishad Anusandhan Patrika, Vol. 30, No. 1, 1987 


q?To 5*0 cT«TT 5Tf o TFft3Tvf 

rtfatH (^TOPT, Mto , ^3^ 

[ 5TTO — ^T^ft 7, 1985 ] 

*rrtm 

jr^ct trqsf Jr ’ftrr^ cr«rT^fPT?r skt [ 2J Tft^nftcr « ^tt % # ®ffcT % fJnr 

fft«P ^TfitTC STYT %if m | I 


Abstract 

On transformations of some infinite series. By S. D. Misra and Y. C. Paliwal, 
Department of Mathematics, University of Rajasthan, Jaipur. 

In this paper we have obtained some interesting transformations of infinite 
series of the ,4 -function of n - variables defined by Gautam and GoyalM. 

l. fatnr smt 


^TT rftiTvl^ 2 ! ?T n-^ft WT% 


'^T it feTT 
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fosr cT*JT TRftsTT^T 
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7=1 

(1.1) % 'TST ^TTRRT X k (STefo? k= 1, ..., «) % t#rf*R>' qv?T RTf rt-cPJT 

% if if STSfcr =frRTT | I 
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, P <A> % (k) Pk (k) M JkY 

£k=Im( 2 a j ~ S Pj + 2 Vj - 2 S j ) 

7 = 1 7=1 7=1 7=1 
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A p+2,q+ 1;^(( )) + K a + r ; e i» ««), (*+'■; *1. fn, (( )); 

: (( ))» ( c + r ; 2 «!, ..., *n)] 

.*« [[(()),(())]] 
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fas? TreftaTW 


2. got trfrtirw 

n ^r% ^4-'W ; T # 3H??T $«fir % ftr^rfecT ^TFcR HM i=ft% t 

^ f * r 4 rn+ 2, 0 ; (( )) 

(1) ZJ\ A p+2,q+\ ;(( )) 

[(a+r; e 1} .... «„), (b+r; e v ..., e„), (( )); j 
(( ))> ( c ~\~ r > 2ei> ■■•, 2« n )] j 

[[(());(())]] J 


K.*n 


=r(c—a—b) 2 — , 

r=o(l+# + ^ — c )r r * 


P+2, #+2; (( )) 


r 

*1 

[(a+r; € 1? €„), 

(i+^i € u € n), (( ))j 

... 

(( ))> ( C ~~ a l 6 1> •••;««)> 


(c— b; e lt ..., e„)] 


[[(( )); (( ))]] 


r(a+b—c) * (l-z) r 
■*“ (7=5^ « (l+c_a— * )r r! 

,m+2, 0 ; (( )) f 
J>+2, <7+2 ; (( )) | 

I : 


L x n 


[( c-a+r ; e X) ..., e„), J 

(c— A+r; e v ..., e n ), (( )); 

(( ))» + € i> ■••3 € n)t 

(c-b; € X , ..., e n )] 

[[(( )); (( ))]] 




€k>o, k=(l, 2, ..., n) |arg (1— z)\<rr 

^ z z —A m+ 2»0;(()) 

W r=oH i>+2, <?+!;(()) 


l*B 


K a + r ’ € i> e n), (b+r; € V ..., e„), (( )); ^ 
(( )) (c+r; e v ..., <r„)] 

[[(());(())]] 


( 2 . 1 ) 
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(-z)-*r(b-a) ^ (1 -e+a) 

r(c—a) to (l-Z>+r) r r! w 


\A 


■«+i. o; (( )) 


/’+!> <!'> (( )) 



[(a+r; e l5 ..., e„), 
(( )); (( ))] 
[[(());(())]] 


L(— z) e « 


(— z)~ b r(a—b) f, (1 — c-f &)r (z)- r 

r(c-6) r=0 (l-fl+6). r! 


w+1, o; (()) f jq 
P+l,q;(()) | (-*) £ i 

I : 


I x n 
L (— z) f » 


[(i+r; f x , «„), 
(())(;())] 

[[(( )); (( ))]] 


(2.2) 




<*>0, |arg (— z)| <tt 

f 4^+2, o; (()) 

f= o /■ ! />+2, <?+!;(( )) 


r* 1 

[(a+r; e 15 

f n)> (b+r; e v .. 

.,««).(()); 1 

I 

1 

l : 

i 

(( )) ( c + r l € v 

.... «.)] 

1 

i 

I 

i 

l*n 

[[(()); (())]] 


l 

J 


_2X&- fl)(l-z)-* « (c-jV d-3)-’ 
r(c—a ) r=0 (a— 6+l) r r! 


P+ !,?;(()) 


r *i 

*\ 

[(a+r; e n ), 

l-z) e i 

: 

(()); (( ))] 


[[(());(())]] 

*(1 — z) € ti 

j 
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5 T§f 


^ ^TT qT7fNT5r 




,o (A— a+ l) r r i 


^ W+I « °‘> (()) 

P+l> 91(0) 


f Xl 

(1 —z) e i 

I ■ 

J x n 
1(1 ~z) e » 


[(b+r; Sl , .... 1 

(());(())] | 

[[(());(())]] j 

I 

J 


ek >° l ar 8(l—z)j <„ 


(iv) III A m + 2 ’°;(()) 
r_ori P+2, f +!;(()) 


.„),(( )) ;1 

(( )), (<:+/•; 2c 1 , .... 2e„)j | 

J 


L x n 


tt(( )); (( ))]] 


r-o (a+b+TZ^yjr~ 

A m+2, o; (()) r x 
P+2, q- f-2; (()) j ~pp [(b; e v e „) (a+ r , € -v 

: .«));(()), 


J ^ ( C •••> «»), (C-a-z-j 

t ~z*»~ )(( ))]] ); 


? i’ •••> *») | 


+ %fc)_£!: ff |, (l~ z -i)r f _ 1)r 
(1 —z) a +b~c ' % — — 21 J) 

r -° ( c +T~^r ^77 
A m + 2 , o; (( )) r 
/>+2, ^+ 2 >' (()) I z e i 


*L_ 

l 


fO; « x , ..., <?„), (c~a+r); 

Ox, e n ) (( )); (())_ 

(C ~ C; €l ’ e «) («-r; .... c„ 

ff(( )); (( ))]J 


N 

I 

J 


(2.4) 


(2.3) 
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e k > 0 , |arg z\ <rr 

*3 ^ fiRT WT t fir (2.1) % (2.4) CRT % ^ TfxWRT tt srf^ I I 

3TT% 


(2.1) Tt -1%5 % fa*) (1.1) % n-^K f 4T% ,4-TOT Tf (2.1) % TTT 45T if 

T*3% Tt 


LHS =,5™k-k 

P(a+ 2 €kSk ) r(b+ 2 ejcSfc) 

k=i k=l 

f ( s l9 •••> s n) 

r{c+2 2 ^k^k) 

k = 1 

/ 

( a + 27 ekSk)r (£+27 *kSk)r r -, 

&=i 1 M I ft 1 

: n i fk (Sk) x f dsk y 

(c +2 E €kSk)r L J 

A=1 

w itftT | ^f/(^, .... S n ) mrfkisk) (1.2) crar (l.3)if $3 fir 1 1 
(2.5) if ?T4T TTOT % 3*T Tf TOT*; TOT TT 


(2.5) 


r(a+ E ekSk ) r(b+ E ekSk ) 

(2^ \j-i f L n f( 5 " -’*») ~ 

P(c+2 2 ekSk) 

k=i 

2 ^i («+ E ek*kl b+ 27 :(c+ 2 27 : z) 17 !/*(.%) x?* iy*! (2.6) 

*-i *-i *=* A- 1 1 k j 

3R (2.6) if ?rra- TO (1] p. 108, eq. (1)] TT OTW 4R*) TC 

* Fl ( a > b:c: z \= r(c-a) r{c- b b) aFl (a> b : a + b ~ c + l '■ l ~ z ) 
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fasr cm vreftarer 


, r(c ) r(a+b-c) 
+ Ac) r(i) 


(1— z)c-«-i ^(c— a, c— b: c—a—b-\- 


1:1 -z) 


(2.7) 


am srrwf qx 3rk (1.1) w tt fir wiiw <w (2.1) jtrt 

ftcTT t I 

5 PFTC farnfafecr Wft 1] (^icRt 1953, p. 108, eq. 2, p. 109, eq. 3-4) % 
3WPT % (2.2), (2.3) <rn (2.4) Wt f^RT | I 

2^1 (a,b:c:z)= j^E§ f (_z)_a * Fl (a ’ 1-c+a : 1 ~ b + a :z ~ 1 ) 


+ mw^) ( ~ zyb aFi (b>A ~ c+b : l ~ a+b ■ 2-1)5 

|arg (-z ) | <■# (2.7) 

2 F x (a,b:c: z)=^|^| (l-z)~* 2 F, (a, c-b : a-6+1 : (l-*)- 1 ) 

+ wM^) (1 ~ z)-i A (6 ’ c ~ a : : (1 ” 2)-1) 

|arg (1— z)| <n (2.8) 

a A (a, b : c : z) = *- A («= a+ 1 -c : a+f>+ 1 -c : 1 -z" 1 ) 


, T(c) A«+6 -c) 

+ a«) m 


z a ~ c 


(1 —z) c - a -t 2 F x (c— a,l -a : 


c-\-\—a—b : 1— z _1 ), |arg z| <-n 




(2.9) 


<*> Jk) ( k ) „<*> ^ * 

(i) <tj ,Pj , Y j ,Sj qn =rr?arf3T4? sr *tr ffm mr stk it aj, bj, 

(£) (£} (£) (^) 

Cj ,dj f^q^TSffr (2.1) if (2.4) if 1 —aj, l-bj,l—Cj , 1 —dj gTTT srfamfacT'PT 

felT SRT eff fJT sffaTCR cm W %• spto ^ff t [ 7] % *PTcT RcT JTTR 

fteTT | I 
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<A) (A) (A) (A> v 

(li) aj ,pj ,yj , §y =p pir HFT # sfrc (2.1) £r (24) cPP if 

(A) ,‘A> , <A) (A) . „ ^ 

c j > d j * « l ~ c j 1— a,- sm smqrfw ftm | eft fir tsTTfim cm rfhr<T 
% ^TF 3TcT ’UeFT % f%if dhd *+><?( A m jfteTT ^ |C 5 1 

(iii) JTft n= 3 cm (2.1)-(2.4) Jf c]**,^*’ % m cpr X -cf rtf \- d f 

7# eft f*f cm jftw ^t efm =^ncf ^t% % %Jf *mr ^ sm fterr | |W 

, ~ .. </.) (A) (A) (A) ... 

(iv) 4T? n = 2 eT cm a-j ,Pj ,Yj ,Sj gq- jfl% 3TPT cm ay, bj, Cj , 

dj'* f^5Tc^% mpr <TT (2.1)-(2.4) it l-bj, a—Cj \ 1 - df W W A p 
fteTeT cm ycTT [6] JRT Softer Tf 4Tt 37% fPfiePT % f%if FPTeT ^beT STRT | I 

faf*r 

1. qf^jft, cro, Higher Transcendental Functions, 4PT 1, #TtTT%r. *^TFP, 1953. 

2. rffcPT, sfto Tf° ?m ITW, tro uyr, Revista Mathematica Tucuman, (m^cl) i 

3. =r|t , fern <rf*sr? si^o qfsf^x, 1981, 24, 265-77, 

4. %° tfto cm rfmr, t[o it^o, Acta. Ciencia India, 1977, 3, 259-269. 

5. mfcrr, ^ 0^0 cm *ftm, tnr°, fesm qf%t3 qfim, 1970,13, 
191-201. 

6. firacr, efto %o cm yerr, %o *fto, Proc. Indian Acad. Sci., 1972, 75A, 117- 
123. 

7. %t3T*cT 3T, tT 4 ° rr^o cm 'M, stKo, J. R e ine Angew. Math., 1976, 283/284, 
265-274. 
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srfpn: *nr mrw&w 

mi O 5tm5 cT«TT Q&o JH5W 

tfro fron, srr^ 

toth ff?| mrirot-S 

[ TOT — tojett 27, 1986 ] 


SfTCTST 

/-tot tt% st tot toto^ tt ttft tit fen - to 1 1 tot tot tot to 
^mx tot tt frfw: tot f i 


Absract 

Integration of certain products associated with the multivariable /-function. By 

Y. N. Prasad and G. S. Yadav, Department of Applied Mathematics, Institute of 
Technology, Banaras Hindu University, Varanasi. 

In this paper we have evaluated two infinite integrals involving the multiva- 
riable /-function. The results recently obtained by PandaC 3 ! are special cases of our 
results. 

1. STfa TO 

w to" fro tot tt fro to | % firTOrfro tt tot toto | 
frot Tfrr /-to fr%r | fort TfTOftr fro tt ^ 1 1 [4] 

5TTO TOfTO 

r - V ff # 

Jo 
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fesft ?r 5 WW 


„ r(-2o\ » (bH 

“ o - o r$-V- a) m Jl + 2 a) m rn\ 


I 


o,n 2 : o,n 3 : ... : o,n r + 2 : ( m',n ’); ...; (m< r \n lr >) 


Z Is 


'pvVt ’■ p 3 ><i3 ; - :p r +2,9r+i : l>; ?']; I> (r) ,? (r) ] 

in r rt in 

(a 3 jl ®2 ■j> a ij)l } p t : ( a nj’ a 3jl a 3j,a-3j )i Ps ■■ 

t II III III 

(b 2 p Pij’Pij) 1 J?2 : ( b 3j‘>P3j,P3j>P3j)l t q s ■■■ 

I 

* (zt w a— P 7W, a l9 ..., cr r ), (<Z?y^ a r j , ..., a r j )j 

' ' (r) 

... . ( b r j>firj » "j q r ^ ^ i> °is •••» °v) 

' ' (r) (r) 

: ^ a i ’ a i h,p^ 

1 r (p) (y) 

: ( b j’Pj) \,q’ >1 ,$<n j 


(r) . 


(1.1) 


«n?rar % 


°»>o (i=l, r). Re (p+27 <Tya ; )> |.Re (w)| 


i=o 


+\ Re Ml -1, |arg z;\ <,\ttU i,U i> o(i— 1, 


0, 


*IfT Ui ^•'-TT a; sFJTCT: (1.5) tr# (1.6) STTT 5JTW felTT ^TcfT | oft ^ft 

3nr%^ES38TTf^-^||i:(T^ ^-qr a % ^q-pT TT ~ (r "W^t 7T 7? iffr ST^TcT 

°~, a 

| cT^TT STf^r /-tHWT % T|~r ft TrOTfR'cT ft =p>r | [4 J TTof 

r(y±m) 


(y)r> 


m 


fetor ?nn^r 

j 0 f2 / )_1 K 2!l (at) KJfit) I[z 1 t a 1, ..., Z,t 2<r r]dx 


2~m 


Vrf 2v _ 

= 4aV 5) mto ml 


m 
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r o,n 3 : o,n 3 : ... : o,n r +. 4 : («', n '); ...; (m (r >,K (r >) 

:R3,?3 : - :/V+4,? r +2 : [/>',?']; [p (r) ,? (, ' ) ] 


Zj/o^l, ..., Z r /a 2<r r 


l 


t n nt 


(a 2j ; “2j> a 2j)i^ 2 : ( a 3/; “3 j’ a 3j’ a 3j )\ Pi ■ ■■■ 

f // III III 

hy, P2j’Pij)i >9s : ( b V>P*j’Py>P*jh,q 3 '■ - 


... : (l—p±u+v; ct 1s ..., CT r ), (1— p±«— v— m; <j u , ..., a r ), 
' (r) 

... I (brj>P r j j *•*> ftrj )j > (1 P ^/2, cr l5 •••> °v)> 

/ (r) / , (r> (r) 

iP'rjt a rj> a rj ^\^p r * a j ^\,p’ ’ ’ a J ^l 9j p (r > 

f * (r) (r) I ’ 

(i P cr r ) . (bjifij ) * *••? (^y > @j )]^Cr) J 

1% 

i?e (a+£)>o, ffj>o(i'=l, ..., r), Re (cr+2' or ; o / )> 

;=1 


( 1 . 2 ) 


|.Re («)| + |.Re (v)|, |arg z ; | <lnU h Ui>o{i= 1, ..., r), 


^T|f 77 ,- re a,- q?r frer ^nr | i l4] 

2. fafw ^rm 

(1) (1.1) reT (1.2) if n 2 =n 3 =...=n r - 1 =o--=p 2 =p 3 =...=p r -i, ? 2 =^s 

=...^ r _ 1 =0, wr qx 7-tf^rq- .ff-q^re Jr miw ff 'jfRrr | sfrc fir qq 
qr?r sire ftqr 1 1 


r it " 

(2) (1.1) t r= 5, n 3 =p 3 =n i =p i =o=q 3 =q i , a 3j = o=a 5j (7=1, P 5 ), Psj 

=0=p S j (j—l, ..., q s ) qx fif 2 =qrf qr% #-q>re qq ^'req^ qrar q«T reT qfa 
=qff qr^rr trq? H-^mn srre ffqr | fair 


5 


CO 

0 


tp- 1 w h a (t) w m (t) H 


o,n 2 : (m (1) ,n (1) ); (m (2 >,n (2 >) 
P»q, : PP (1, ,« U) ]; [i> (2) >' 2) ] 
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j Z-yt” i, z<,t a % 

I 

l 


<‘> < 2 ) < 1 > ( 1 ) ( 2 ) ( 2 ) 
(%-;a2 : ( a j > a j )i >p n) ;(aj ,aj ) { p{i} 


„ (1 > < 2 > (1 U) ( 2 ) ( 2 ) 

( zjlPzj’Pzj ) l% : (bj ,pj ) lj?H) ; (bj ,Pj )j ^ (2) 

o,« 5 : (m (3) ,« (3) ; (m (1 >,?z< 4 >); (m (5 >, n (S) ) f 

H . I z/^z/Sz/* 

p^s ■ [p {s W 3) ]; [P (4) ,? (4) J; [j> t5 >,<z< 5 >] L 

_ ( 3 ) ( 4 ) ( 5 ) ( 3 ) ( 3 ) ( 4 ) ( 4 , 

1 w ’ as J ,as j’ “ s i h,p 5 {a j > a j )ij,m ;(«/ ><v ) lj/>( 4) ; 

( 5 )’ ( 5 ) 

,a i h,p( 5 > 

= 17 _- r (- 2 a) JP JizZ±fk_ 

°,- <T r(i—v—o) m=0 ( 1 + 2 o-)^/m! 


(1 Cl) 




jO,«2 : 0,0 : 0,0 : o ,«.+2 : 

/> 2 ,? 2 : o,o : o,o : ;> 5 -f 2,^+1 : [p ( i), ? U)] ; [^(S) ;? (S)] 


^ 1 > ***9 


, ( 1 ) ( 2 ) 

(a 2 /; “ 2 j,a 2J ) 1)p2 : 

✓ 7 J J) (2 > 

(hf, %>% )i fft = — = - : 


(±«-or-p- M ; a,, a-), (fly; 0 , 0 , 4 '’, 4 J 




<D a) 


- ■*' \ , (5) <3 > 

■ (a > ’ i ) I, jP «) ; ( a j ’ a j ) 1>pm 

■ (h W R l \ ,,< 5 ) ( 5 ) 

■ ( i ’Pj h, q <» >Pj )i j 9 C 5 , 


^ ™ ferr smrt % fair ( 2 . 1 ) % srf^sr ^ 
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fe«mt 


Wt TO % TffecT WTT 3TT?T TOT % -ff-TOF ff % ^TOTOPT Tt% STOP TOTTTOTf q?t 

fsrmT q?f 5 jt sroft 1 1 


f?TTOT 


1. TORRT, gto X^o 5fo, Comps Math., 1963, 15, 239-241- 

2. qi^jft, P°, Tables of Integral Transforms, TOT I TO1T II, TOtTT%r ?^TTT, 1954. 

3. q^T, ^ 3 T, Comment Math. Univ. St. Pauli. 1977, 26(2), 115-123. 
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’TfTHT'TH 

3TR° ?fto sptp: rf«n tr^To q^o 
TTOrrafop srotomanr, ^frergT fe^feerrara, Ftajt (tee wf t) 

[ WF — twER: 4, 1986 ] 

'H RT!f[ 

sftsrjr wt % fttt sfrr rw tjsrfe % stf srff :^r r q^fePT, oHis.diqfeiR, 
p-rrT^tqfeTTF, FTTTR, a-qqwq WT jS-qqRTW Ft qpTR WRr-trTFfqT HPLC IKT 
Ft qf i 


Abstract 

Estimation of phenol, cresols, nitrophenols and naphthols in textile efflunce by 
HPLC. By R. C. Kapoor and S. L. Kalani, Chemical Laboratories, University of 
Jodhpur, Jodhpur (Raj.). 

Phenols, o-nitrophenol, />-nitrophenol, cresols, a-naphthol and /J-naphthol were 
detected in the effluent from the textile industry around Jodhpur town. Reverse- 
phase HPLC with a UV detector was employed to detect and estimate the pollutants. 
A methanol-water (55 : 45) mixture acted as the mobile phase on a Lichrosorb 
RP-18 column. 

3RF sffFtfeF RWT € feF% if 5TFT: q^feTF qfe FTft t [1] I ^ 

sffrf%rr ?PT5r,,^Tr FfeFT, ?|wtRrr ftw ;?€rfe tfe qw ^r>r fhtft % 1 1 rtf 

|t, FfeRrsft wtw ff r <mfcr ftFT frtf ^ fft 1 1 ft fftc wfe n^fe < u i 
if sfeF fftc % qrfaTF sfesr ft Ffe 1 i [M] r Ffeur FFfe 3p|3ff M wt TFrqTfe# 5 ’ 61 
% fetlr ffe | sffe ftr ff if 3TRT|r ftp? fft w ft ftf | (7,8] i 

few TFF if VTFTFFT F qftrwt RTF R qfrHTJt FF R F%F RTF -3R fef 

ft feFTF gsrr 1 1 gftsr^R if ft r 80 ?ro Fter ff ft ftwt ftFT | Ffc Ri[ 
FF RTRFRFRT RFf qf R STTcTT | I FT RFTRT if fefevT TRTRRT FT FiRRTF flfTT | RFT 
A P 6 
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qnjq cm qmqf 


■qqqr, www fR q%qqr, t*R fRRfqqrqr, fqrfqfqq q^qqr fmfq i w cRf rt 
^fpff ir ?mPT 40 5TM qfcR q<?r qTp fqqvqraT | fqqif fqfqvT 5RTR % STfqqr fqir 
qpf | i f^fmrw rt sqq qq firfg^rf Tcftmr | srcprq arqfw sir# qpq firf|q~f if qfqiR 
ffqR qfar q?r qff qR #qr 1 1 

mnrnwr qqfpffqf im % qmr cm fsrq Jr qqq m# =rr% qffqqff if 75% qf ifqr 
tqq? ficr 1 1 fir qqqff qqT ?qqq qsffeqf qq ^q% fqqqq ^qrrqf Jr qrfqqq ?mqf tor 
ff qqr# 1 1 

Rct if qrfqm % fqqqqq |f q%qr qqT#f wrTqf fqfsm qq fqqqq fan 
t [10,U] i V* ^rfamr ir srfqmfqq qffqwf if amr qff f%nT m qqrqr i q ff qi# qfq- 
mfqq qffqRr qffqqr qq fqqfar 3rfqqrqqq % <jqf qq^ f§pqr q^q | | 

*** fqmqq rrq qrfqqfqrof (HPLC) armq gqiqf fqfsr | ark « % fqsrfqq 
If qqqqq qqfq |fqf | i qrf|cq if rt fqfsr % §rt qffqrqf % fqq#q<q qmsff 3r#qr qqq 
qqrfi'ici |% | |f 12 - 17 J 

5Rfq qqq if qtgfq % qq?r a#fq if srm qf|:mq if fqfqsr qffqrqi qff qfmr qqT 
qq% fqy k u i qq qsqqq qcqrq 3rqm HPLC % qqqfq §rt fqrqT qqT | i 

„ . snr>TTc^ 

srmqiqqc 

qgqq qffqw, #qrq, o-qqT p-qrfqfqffqRr qq a qqi /Mqqrq arfqqrqqr qfffq % 
q i fq: fqqqqq qr jq: anqqq qRT qfkfrq fqrqr qqr i qqqfr ^sqr qqqiqff 
qT qqqqiqff IRT qqT TLC 5 RT fR qfr qf 1 ##qRT qff qqfq % srrqfqq fqrqr qqT I 
irfqqfq qqfRRq qqr qqr# qffqqq qqqq qff, bdh qqrrq §rq % qqqq qqr qq if qqq 
if qnqr qqr 1 

qqqqqt 


qq qsqqq q qfqq HPLC arqqfqq fqqq qqqqq |fqqiqT % qrqfqqrfqfeqq 
fe?qRr srt m<m fen qqr 1 f q% ?qqqq ^rq qqcq if fqsqqiq rp- 1 8 qqr qi 1 qqif 
LC6UV arqqfqqqr qfqqr qqr qr I qfqRT qff RVT-qitq f?qq qR fqqrrqq qq 3 ffqq 
%qT qqT aftq ^jq qff sqRqf qfr qrq % spjqR qrqrcqqr wr fqrir qq 1 qqq qTqm 
wr % qq if qqr qqq qr^T qqmr qT fq% qfmq qrq qq f?qq qqrr qqT 1 qqq snqqqT 
% qq % irqqRr-qqr fq^pq qq 55:45 arfqrq qq firqrq qfqq f%qq qm 1 ^qqff srarf qq 
1 ml q% fqq? qf | Rirq if 20^1 Rfq qff #Rq if % fqrq T qqT I 
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srferfoT toh smfen srfea 

srfe?r qfero 5m #toft to tot^ feron (ioo ppm) totot if tort tot i toto 

TOTOTOfTOX cfe TOT TOnffe tot ^ TOTTOTO fTO to i 


6 



pETer l totot tow to TORferret % tot fenro to fenro mi<?m 

fen TOT TOTOR 20/xl, TOTf TOC lml/TO 0 , 

STOW 55:45 iferfeTOT I 

ypr srfe-m (l) (2) few 

(3) pTOr?fefeTFr (4) totto (5) o-trct- 
qftTOn (6) jS-#TOFr (7) a-#TOFT 

HPLC % fef ifeTOT cr^T fet^T TO 55:45 3^ if feTTTOT TOFT ^TOTO 
t^TK jft nf I TO G-4 fferfer tor fen ir wr tot mu tottto t 
m^n % ITTOT TO WW? few TOR STOT fefer ffeT TOT I TO 1 ml/fe^ TO* R TO 
l ^ ^ 5^r#r g*n to^rto fer Jr to ffror tot%t ?tto fen tort i totw) ^ I T ^ 
r tototo Rtffe to rtto toftot to 20/4 femro ifero % tottoto to tototo 
TOT 3fe fr toWito to fro srfer^r tor suffer tot fen tort i r totto totot 1 if fer |R 

I I SR4TO RTfTOTO TOt RTTO TOrSTOTO % feTOTOT TO TOfe TOTTO TOTOt feT fenfe TOT) TO 

3fe sferon fefe rttototo % ffe ttoto to to m* to toto % fersr if nfefer fen 


TOT l 
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%5TRt 
STRUT* 1 


f^fVr^r ^ptm % 3rfsrcr|ur ^r?r, st^pf argsnfnw, 
st^pt ssrar *rtt % fjpspfur ^stctt 




SrfTOfTT 

^ra - * 

srfsmre* 

(mm) 

STfSFT %f^nfor 

?§TcTT ^STcTT 

(10- 8 g/.02ml) 

i. 

<fiFTT?T 

300±5 

28.8± .8 

2.0 

94.4 

2. 

/(-^TT^TOt^W 

360±5 

138.0±2.0 

0.4 

71.4 

3. 


450±10 

29.0±2,0 

10.0 

85.4 

4. 

0-1 1 4$) Hi) H 1*1 

500 ±4 

133.0±1,0 

0.4 

86.6 

5. 

j8-#wt*t 

6 70±7 

1 50.0 ± 1.0 

0.4 

98.5 

6. 

a .%qr^r 

755±5 

39.0±1.0 

1.5 

96.0 


RP-18 **^^r 






**#45: 4T TTTWT 0.1jug/.02m 1 . 






STRUT* 2 

'V _ ^ VT 

. *>• C- C' 


w\w^< * qTOnT cr<TT *r *rF*n«m 

:#Rr sT^fw ^rsr Jr 'FtoTsff ^ srr^rr (/xg/l) 

3FTf T 


. 1 r Y . V . 


xpszn (pg/l) 

3ftHcT 



3rflp*KPT 

i. 

, #*r 

950 

4600 

1750 

2. 

p-iT^iHil^rra 

205 

1000 

480 

3. 


1050 

5500 

2100 

4. 

o-?n?5lq?f^T*r 

220 

1250 

550 

5. 

£#Fn*r 

280 

1450 

890 

6. 

n-tror 

780 

3950 

1450 
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fe fefe 

nfe fefe % fe uv n^ror fe n^ro fen f%r^T^r tot fe % srjm 2 % 
fe qffefe fe nf, fero fefro? to fferro nwn; to; ffen tot fnfe iott fer ffe?r- 
fe arjqrn 2 nfen fe:, fe totot to ^ ntfe fe fero fen from to: ?t n# 1 

ffefei smat 

fe fe fenfe fe- to% fen fferfe % % frofew qfe fe fenro fe 
frofen nswr ®pV q^-t^sr 2 to ma fen tot fef% fenfe % frofen % fen n§ spron 
srgapr fena fefer fen tot | ip 81 

tot fe fefe 2 to (HCl tot KCl ffero n) n^fer f%tn top 1 ferfe % fena 
ffefe fe 1:1 afefer from n top y-qwd fen % % fen w ffer iOju.g /1 w fe i 
fee 50 , 30 tot 20 ffeo ferfer fen?a % tow: fer frofen ffe to faro 20 
faro fe^nq fesr fe fe 1 to feff froroff fe ffenTO tot? feftro toto mro Jr n 

*prrc tot gann tot 1 fe mw %r 10 ffeo irffen fefes % fen tot fefe fer- 
fefer fenm w frofe fe w: % am to: fe ip toc ^ ^ 

fen tot, fe: fear fena aiar tot fe 3a: grann tot 1 ffefena feana % 20/xl fe 
ana Jr ferro fen nnr fe fetferm ana fen anr 1 fe felt am an nfea fefe 
fe ansar fefer araa % ?na tot fe fe 1 a nra arrfe 1 if ffe f 1 

fafena 


fespjn % nrfe tot nifegro fertfe fe fe t|fe nrfefi n a nr Fna'i a feT 
am arffe aa % afef fe 5 afe afe qfefea fer n t^pn fen tot 1 n srnrffe 
fei^r % fe fet fe^r 9.4-1 1.3% fe % 1 fn ngfe fe 4 fe n?r wr -fe ffe 
nnr fefe fferffe qfe ffer |t fe 1 w tt-trn to fe feron fennnp' top fe 

ffefe fef:?nn % 500 fnfeo ffem^F ffe qt-qq fe ^nfenfe sop 
qrq; 2.0' nr nwr tot 1 fe; 50, 30 n«n 20 fnfeo irfnfe 20 ffe % 

3 RK to fenroC ' fefef to Ifefe f%tn tot 1 fe ffefefe n^% fe qfefn fe 
fe fe mfer fe % fe gtfen ffe to srfe f%*n tott i frofefe n^% fe fern 
% %fen-qra' few % (55 : 45 totoft % to n) HPLC % nfe n ffefen f%ro 


TOTT I 
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ngT cm nnpff 

*TfTOTT?T cT«TT 

jf ^?fnT % nf|>:?m if tm h^HmT nr nrnsftrrfer i ~rnnn7: ,j T fen mn 
| i nrnfer nr mfe srfetnrn sFmf if nfmm mn nk swr sns’cTW smfer arfefef Sr 
sricT nr n# i rt nWfer nt sfe % <rf nrn % fen srm nm if nkrnfr nf w^x % fern 
*PX spT amf if ft ffe mff i 

nrcnr 2 if nfegn % nror s?rrn nfenm if 'ferfef nT mnrm if nt fesrcn nror 
sriar | sir nfer fen w|i ^ nfftfer nT nnsm mf?r frnfe n% m?r nt amr, ^ 
suffer gro ugncr rtpptt nt smk tfe g^m cm sn srnftr if mfen gcff snfn nr mnan 
inT?nr nr w nr fek nm | i Sr nrfen nror knf cm mrnr mil if wrrr ffe 
nfe Tnnf % Sr rns frif | m m suffer if signer mrmrf nt mgfferi Sr mnfecrcr 
fit | i 

<ferm cm nnrn fefir §nr | i mr? nr snm gnfen, mnrnft if sirn, 'ftfem 
m |fnr — n n§m f m nfem % nm# % sew ftcT 1 1 m^sremfef % mrft if gn- 
gm^r scm ffef | cm gf sfr^r nife if srfe sncff 1 1 wt srnrc ir #<mn nf fetSr 
^t% 1 1 nfe mr if ^fer fer tot ffe eft ag <ffe nmm ngf Tf mm i 
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sfgsrc ^fcm 

*rrf* cf«nr fasRtiT 

nfaq fenn, qrrqqftq qgrfqsrrqtf, qqfe: (tt^o) 


[ sjto — qqq 11, 1985 ] 

qqgq sq?r qq qf w sfomqq qqr ztx t qfqqrfoq trq qsqqq f%q m qfqr 
q^r qr qqiqrqff qq ^qfqqr qtqqT | i H -^ pff qq qqq few qqfe q qqpfrq 
qrq% srqqt qqTqfer qq qrq 5 TTct fen m qqqq | i 

Abstract 

Some integrals involving multivariable //-function. By Renu Mathur and 
Chitralekha Tulsiani, Department of Mathematics, Government College, Ajmer 
(Raj.). 

The object of the present paper is to evaluate two integrals involving multi- 
variable //-function defined and studied by Srivastava and Panda 3 . The integrals are 
quite general in character. A number of integrals can be evaluated by appropriately 
reducing the //-function involved into simpler special functions. 


l. srcrrrqqt 

r ( S ) 

qfq’cTT qq qfe q sq fa, <=/) i,p W fe; a- , ..., a. ) qq qtqq: p qqfeq qqfq 

w c J J i ip 

( c i> 6 i)> •••» ( c p> € p) qqT, (oi' a i , a-i ), ..., ( a py o-p > •••> a p )> p^o q qsrfqq i 
q^ qqfq fqqq ^fe qfe p = 0 . 

?q qqf qtqr/qq qvrrM jrt qqifer q§qq H- q^rq qq qferrqT qq jr: ?qqq 

feqfefer qq Jr ferr qqrqr | 

A P 7 
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HTSJT 5T®rr 3?rf?WRt 


H 


o 9 n : m 19 n x ; ...: m S9 n s 
Pi Q * Pit Qlt •••» Pst Qs 


^ N ' ' ( S ) (S) s "S 

flj ' ; *■/ ’ °> } 1 , P : (c >’ e i } 1 , Pl ; (c i ’ e i } 1,^ I 
(^^•> ->£; >i, 9 : (^ . s j > i, q j •••; 0*/. s i * > i, ? J 

(2*wy It-rfc -• W 2 ^ ^ } (i-i) 


5f|f, w=v / (~l) 


« ^ (/) 

$ (£v * * * j Cr)— /’(l— (y+ 27 a- £,•) 

j=i /=i J 


f h r(\~bj+ z p j ] Ci) n r(aj- z a f ] 1 

1_J=1 i=l y j-n+i i=l J j 


( 1 . 2 ) 


rm 


0i ^=.nr(df -sf^nru-cj' +«£’ w 


ft 


-i 


77 rr/, 3 2) , u , (/) (/) 

n r(i-dj +s- £*) n r( c . j f ) 

7=^+1 J J M+i J J . 

¥J=1, 2, ..., s 


(1.3) 


^ tt % srroff % Jrfepsrf ?r«n # srfrfa =p>r 

®t?T WT TfT I I «fm^R ?T«rT qniST % sfrsr ft«FSff if 5WT 3TT *pRIT I |[ 3 ’ 4] 


*RTfr?r (1.1) TTIT 3Tf¥RKl | jrf% 
Ui>0 5RT |arg Zi\ <\nUi 


(1.4) 


3TfT 


£ *0 J? <i) ft (/) Pi (i) 

Ui== ~ . 2 *J ~ 2 Pj + s c i ~ Z * 

J— n+1. 7=1 7=1 7 7=«/+l 7 


”i Ji) ft (/, 

+ 2S / ~. ^ 8/ » Vi=l, 2, ..., j. 

7 1 7 =WI x + 1 


(1.5) 
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N’ l== l ’ 2 > •••> J ^ ^ % firq- JTf 9 mr ^rw # rns arm«r 

^ncm I l [4] 


H 


o, n : m 1; w x ; ...; m s , n 5 
P, <1 -Pi, <h'< —IPs, Qs 


; i 

*sj 


5 T|t 


= j" O (K| Al ••• |^| Ai ), max {|z^ ... \z s \}-+0 

0 (I-/ 1 - N^), «=o, min |z x | ... |z^|}-»o 



( 1 . 6 ) 


( 1 . 7 ) 


5?T: rjfeSTT 9?T *T rfFTC [z 15 ..., zj S’ aff^nfa 9mr (l.l) «T9fT fT^TT | 5R- 
n=o cT^TT 



/ 

( e j’Pj ’ 

(Vjl Vj 


is) 

-•'V h,u 


«> , I 

•■•• V J ) 1, V j 


% argarffa- ?r 9 ??pt gm 1 1 


H 


o , n+u : ...; m s , ^ 

p+m, ?+m :^i. q{, -IPs, q s 


(«7 Pj, ■ 

(j) 

} i, 

r 

u >( a j> a j’ ■ 

is) 

■•’ a i ) l,p 

, 

(j) 

v , ■ 

(J) 

(p.j ; v j > • 

••> v i >i, 

••» p. ) , fl 

J <d 



is) is) 'I 

•■ ’ (c i ’ e i } 1 „ />, 1 

/ / 



~’ {d j ’ ■> } 1 ,q s J 


(1.8) 
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JTTfT cT^TT ^rftrarft 

2. W SRsFR" Jr wf spf 3TR?3T^3T frft 

r i 2 c u<x+l 3 )e ( S i n 0)«-i (cos d)?- 1 t F x (y, 8; 0; e‘s cos 0) 

Jo 


„ eXD ai7ra x mmiss±s=y -v 

-exp {imai r(a+jg _ r) r(a+i 3_s) > 


(2.1) 


sift min {i?e (a), Re (j3), i?e (a+jS— y — S)}> 0; TO cT«Ti 3nr^ 5] £TTT 

STCtT I 


ri xP- 1 (1 — x)*?- 1 
Jo [a?x+b'l\-x)]P+i 


2 X 1 


{ c , d\p\ 


ax 


a'x+b (l — x ). 


U?x 


A?) Ap+^-c-^) 

«Tff i?e (p) >o. Re ( q)>o , Re (p+q—c—d) >o, [a’x+b' (1 —x)^ko o < x < 

[t# t^TT^t 1] ] 

r j /2 sin 2 ^- 1 6 cos 2 ^ -1 9 ! b cos 2 9 \ - 

J 0 (a sin 2 9-\-b cos 2 0) a+ ^ 2 1 v ’ asin 2 0+Z>cos 2 <?)J 


=ia~" b~P 


r()i-or(a+^- y -s) 

-^( a +$ — y) ria+p—s) 


(2.3) 


n>o, Z»o cT«TT min {ite (a), i?e (£), J?e (a+j8 — y— 5)}>° «ft ^ftcT ?T«TT iTT^t 2j 
SKI ^ I 

3. g^n *wre>?r 

W it f^rf^rfer ?nTT^cfi # ^rnwr *rf | 

(A) e (a+ ^6) (sin,d) a - 1 (cos 9) P-KF^y, (5; /?; e'» cos 0) 


. x p - 1 (i (a^x+Z.' (l-x))-/’-? 2 F x ( c, rf; p; — ^ 


x+Z>' (l-x) 


. F (1) 


z i el ° ld (siaFf 1 (1 -x) Vl z, e z<T ^(sin df s (l-x) v \ 

_ j 


[a'x+b' (l-x)f 1 


[a'x+Z)' (1— x)] 


dd dx 
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r 

_ e i^/2 r(fi) r(p) „ \ 

a'P b'q 


Z-i c 


irrajl 


Z< e 


itrcrjl 


■ ~v s 


1 d, CTj, .. (7j) } 

1 — a— ^+y;a 1 ,..., c s ), 


(1 -a-p+y+8; or v .... a*); (1 -q; v*), 

(l-a-jS+S;^, a s ), (l-p-q+c; v v ..., v*), 

(1 -p-q+c+d; v v ..., v,) ~\ 

I (3-1) 


(1 -p-q+d; v 1 v,)J 

^ a, jS, p, q> 0 , <Ji>o, (i=l, 2, j), A;(i=l, 2, s) % foSr #STT 1% (1.7) if >1(1- 

srcfw fon *ptt | 

Re (a-f- 2 &j A y)>0, Re (a+jS — y — S-f- H Ay)>0, 

*- 1 i-i 


-Re(tf+ 27 Vy A/)> 0 , Re (p+q—c—d+ S vy A ; -)>o, [a’x+b'{\—x)\^o, 

i=i /=i 

^«n (1.4) srf^sr *r|T 

I I 

fi r T /2 sin 2 " -1 6 cos 2 ^ -1 8 / b cos 2 6 \ 

^ ^ JoJ o l a sin 2 0+6 cos2 0F + 0 2 1 \ y ’ ’ *’ (a sin 2 8+b cos 2 0)J 

. xP-\\-x)Q-\a'x+b'(\-x))-P-<l i F 1 y c, d;p ; — 
z x sin^ 1 9 (1 — x) Vl 


. tf (1 > 


(a sin 2 9+b cos 2 Sf 1 [a x x+b l (1— x)] Vl 


z s sin^ 0 -* 9 ( 1 — x) V ’ 


(a sin 2 9+b cos 2 9)° s [a!x+b'(\ — x)] v 
“°i i” v i 


d9 dx 


mr(p) H 

1 a a a’P W b'Q 


Z <3 


Zr a 


(1 a, or x , ...> o r j , )j 

(l-a-^+y; °s)> 
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jtpjt arsrr gnffemft 


3Tff 


(1— a— £+y+8; c* ..., a s ), ( l — q ; ..., v^), 

(1 -a-p+S;^, ..., a,.), (1- p— q+c; v x , ..., v,), 

(l—p—q+c+d; v v ..., v J )') 
(1 -p-q+d; v 15 v*)J 

a, 0,p, q>o, oi>o(i=\, 2, .... ^), Re[ a+27a; A,]>o, 

Re [a+0 - y— 8+ £ a; A;]>0, [#+ £ v { A,-]>o, 


(3.2) 


!>+?— c— </+ £ v/ A,-]>o, 5Tff A,-, 2=1, 2, ..., s 
i = 2 

(!-7) gra fffer ficT [a'x+ft'(i— x)]^o mnfe o<x<l (1.4) % nw srfepsr 

^Tf ^ % srfer?^ % fife 3ft I I 


(3.1) sff) pmqqT % fife ftr (3.1) % srfe tst Jr sife n|nffe If-q^p r % ptr qR 
^(Vh-simT'ji qfec mnqfeT fe nfemfer qfef | fen HJrwr %• 5R- % namcf | nt % 
| 5PTT (2.1) CWT (2.2) fe snfPmr ¥t W mPIR 5TRT smnfef? nnrcfef qn WH ffe ?r <fe 
| I ffe (1.1) % 3TTSTR TT |Jf ft (3.1) qn STffnT 75T mRT ft RTcTT | I 

5T4HR qffeFT (2.2) cT«TT (2.3) qfef gq; (3.2) fe pnqRT fe 5TT 

nqfet | I 

W 5 tW <mfe 

(!) P=l, 9=1, V 1= ... v s =i, a'=b' = l Wt <R n«n (3.2) Sf c-^-o *mfe qR 

^ ttt^rc 23 srt qg*r ft fen mn qm mm gfar f“t 

(2) j=i %qR g*r rt m% #-q>mT % fife ngpq nmqfet qft pqrqnr qR 

nqfe f i 


^ fe «fg4< -ff-q bci-i smnn mrnfefe n qmn | ann^n fqffen rnnfe if feffefe- 
5 PT n r % fef fern ? 1 feffe? q^mf % anrqr mnqm men ft nqfe i| ffelf gfe RTRrmq' % 
qnR'ir nff fef fen | i 
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%fe^rr^3T STItl+i'M TTfrfWRRT, STSfRq % ¥To fto gto rfl^ iftT SfPfTRt ff^fR 

5ftr5r mrij ^r ^str Hfiwr qprf i 
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^ cT«TT 7* 

sfto %o cT«TT mX ° %° ST*tf 

fg«rpi, siT'C® «ft° i$TH5T, wto 

[ STITT — T^T 24, 1984 ] 

CTTTt^r 

trcjr frsfr % fair ^-*tWt cr4T ts #s*rfw 

TTPT ^iTcT feTT WT | I TtHT M^^tT^FTC STTfafo f sfk cTN IT =TTTT % ^T5T 

sf^i^ g-Jrg' ^r sfa % 3TTnfcr ^rprsft^r | i 

Abstract 

Evaluation of high field I-V characteristic and thermal noise of an insulator with 
radial current flow. By V. K. Gautam and R. K. Sharma, Department of Physics, 
R. B. S. College, Agra. 

Analytical expressions for highfield current-voltage characteristic and thermal 
noise have been evaluated for an insulator in cylindrical geometry operating under 
high field regime with radial flow of current at room temperature. 

*rfd<(iWrrT rrfffPTT % SPrPTrf <J+TT *T ftTTT TftfT *T OTTT 

«ur 5 TR ?r 1 1 [1 - 8] &*** ^ ^ fm | Wft ft 

JTRT | It 11- 133 

3 * C t Mt fr'JT IT f^TTT 

f^n r t | 3ftT ftft* foWT r fl | I % STO FTST cP4T ^TFt TOfP 5W % 

5f | | TTefrppt OTTT 5RTf [2 ’ U] til r e *r a i T ftT 4TT ^TH ^TT 


7=2 -rr e p n (r) r E (r) 


(1) 
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FhRT TTT WH? 


^tt Hff / srfr sr# £?rr ^ sirt |, f ^r =0*% sffcsrarr, «(r) hrt srt hftr 

grf> R HRRT |, r rr^ srnrnrV ^rtt RsrrfRs | r> r c *r ra ^ |, 

irt £(/•) fesrcr m si% | Rt h r ?fr <n 1 1 rr £sr h%#5rt it f sr 

3nf«Rr 1 1 rfrt ft*nr trt ;rr £ar ^rf^fr^rcrr H*msr [3 > 7] 


?rsrr 


e 1 d (rE) 
e r dr 


—n (r) 


M=Mo 



1/2 


( 2 ) 

( 3 ) 


% gTT HRT 5TRT | «Tff *t # STITT 3RT HfarffrRT | sftT' E c <F5T "FT WnfFR 

HR | f^R IT T=5H SR FHR TTT jfRT | I ( 1 ) H ( 3 ) TT % ITO HHfaTH HTSTRW 
HlHT srfmRff T>T HRR 4RcT I art W 5RTT | 

E{r c )= 0, r c = OHT (4) 


gfa h #hth F r ffr ft f%?R srer tt hhTfrw (1) h (4) ?r> % §rt fmH ffr 
h fam m hfrt | 


£ = 


/ / \ 2 ' 3 
Uire/ioW 


( 5 ) 


W fTRlrt if H#TRH (5) % Ht?TcTT (F) TFT ffRT | TT HH%f-Rr MrtTTRT STH 
3RTHT TTSfr FRTT % HIT ITT ftcTT | FT FtR fffF HfmffiTRT Tf% if fTR HTR 

H FRRftF | 

F=j r «E(r)dr (6) 

FH^FTH (6) % fH Hf SR RIFT f 

T I T 2 ' 3 

V = l 2 7T 7T 0 £,!/« 1 r “ (7) 

"FjT r a >r*. 

T^R SR HfRfffcRT FffR % 3RRH, Fff £>£,,, MTTTFRT RTfafT if RFHR 
^feqrr cTRT IRTf Hl% fF-gRTtsfr R fmF-3TT%H HtfHT ( SCL ) ^FFt FFF9R STRT fTRTT 
HfHTTSRT fHR WR SRR f%HT HRT | 


1=2 it e n 0 V(E C ) 


J/3/2 

JJIZ 


( 8 ) 
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^ ?pt)toit (8) srsr antro ^toto srf% jf =frror tt ^fror tot % fro 3/2 to 

fro*r ^ft to^tt f i 

" to srTO 11 ] TOte a / % fafrofFT snjsresr to % srfrfrsT a R ^t 

AR= — ^-j- (9) 

U e fju nA ' ' 

TOT TOR fTOT TOT | I TOtTOT (1) TO (9) % 

a P _ 2 r l O') A r 


^rft A cr PR%fe^ ftrflrTOfcr ftsft tot? % ^tot to tt £5Tto 1 1 fro; 

TT^yif TO qfrRtsr Sf?t TOtTOT (10) if #TOT TT r c TT r^ cFTT %TR %5 fro TOT | 


R n =ZAR=~\ 


2 7T u Ho E/'H )rc 


ra r dr 


TOftror (l l) ir to TrfcRtsr ^fr 


r> w r a V 

Rn=z ~A~r 


TOT TOtK felT TOT | I Ttsft TOR % TOTO TOTOT g TT 


% TOT ^ STTTO f%3TT TOTT | I ^T TPTtTOT (8) TO 1 (13) TT W TO^ | TO f¥ 


TOT TOTf TOff | | TOTO TOTTOT g % TO if TO M fd -ClST Rn dTO TO * 1 %- 

StTOTT TTff^T % 3 TOPT<T TOT?iW Tfsft % Rl^ f%fTOTTTOT TOTfaRf *f 

R n ^ ^pL ( 15 ) 

gA 


% TOT TOR fTOT STRTT | I 
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trfan cm snrf 


STTf% SFcRM A / if ^ SfTsT 5Tf% if qrpfefn SCI, S^T 3mm %feRT4iTT 
dsft if PRET XX % npftn % nnFcR [9 > 10] STKT nfer (z 2 ) 1 / 2 gTTT SP?fer fetT 5TRTT | 

e-=4KTR n &fg* 

nnfepr (15) % vz trfnfrer R n pt nnr srnfenr (16) if ^ it xx fen r?n 
stKW ntm | 

i 2 =j . 12 TT JcT A fgr a (17) 


IpT w ffepf 'TT Tf^ I f# safer T«T i 2 nnn?m fem r a cr srrf^rcT | I STcPpl 
nafer XX if 3f> ffe ^tcft | nf 'fe'ts fem r a if ffe % fecT flcff | I r a % ^xx T 

jtft ns safer m nnfe 3rfsRr ^nr i 


feferw (17) ir stkt x? yw #r 
f i* 1 12 77* gy a 

IkTAfi ~ A 


(18) 


grn mn fen nm 1 1 

sr^cicr: ffeTs<if>(n ffsrf spits qrr safer xx strt sis rpR % pt if qferfsrn 

ffe; sfefRS (18) RT "JRS 3Rnr I fe r a cm S^ #cT XX ?R%ffeP fnfe^TRTR 

snfte % asjtrrs qns A % sfenn is ferr srst 1 1 fdm mfe m safer xx gfe % 
i Hh fci #t cddm 7f% ir srfen | i 
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(ii) % qitftefrr, ereT irftsfrr 

c\ 

% S'-fTf'tffaESf % HR cT«TT 

qr*To q^To «n?f, falJTT ^tSTTt ?RT efto (T^o snrf 

thfr arettnrc^mn, few 

[ RR— 3TW 29, 1986 ] 

3TTT3T 

0.2M R5fa Htfaw TOR-ffer RRR ir TRR (II) cRT spm (U)-*T*ftftfiRT % 
^hWr, srrfeRfe RFfraR rr ^crr % S'-stwer srr; 3rtt: ATP, ITP, GTP 
cRT UTP % 1 : 1 CRT R*fl 1:1:1 sfyff R 3TRRT feR *RT RRl 

3PRTIR 6.5 -TT-tT^T <R fenR ferfecT, ^ <R cRT 5R cTA'TH-l TTTT JRT | 3Rft> 
^ TRR TT 7 cfl-l^r cRT 20° T 30°C IT fer? TR 40°C TT R RT RR fRT 
| I ^iff qTT qf 3TRTR &fe-TTTOR! OT % STTSTR TT RR fen RTT | I 

*ferf qn ssr if stsrr ?fr ferr jrt | i 

Abstract 

Bleary aed ternary complexes of copper (II) with 5 -triphosphates of adeno- 
sine, inosine guanosine and uridine. By M. S. Verma, Nisha Kothari and V. S. Verma, 
School of Studies in Chemistry, Vikram University, Ujjain. 

In 0.2M aqueous sodium perchlorate medium, the polarographic behaviour of 
1 : 1 binary and 1 : 1 : 1 ternary complexes of copper (II) and copper (II)-bipyridyI 
with 5'-triphosphates of adenosine (ATP), inosine (ITP), guanosine (GTP) and uri- 
dine (UTP) have been investigated. The binary complexes undergo diffusion contro- 
lled, single step and irreversible electro-reduction at pH, 6.5 while ternary complexes 
undergo double step reduction at pH 7 and temperatures 20° and 30°C, but single 
step at 40°C. This behaviour of the ternary complexes has been explained on the 
basis of stereoselective equilibrium in solution. 

PA1 
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The electronic spectral studies have also been attempted for this series of comp- 
lexes in the visible region. 

srfspprer ttt tt t? Trnt m f fa sftr ftfrrr ^ ife % 

if\Tm 1 1 itt 5'- $i^ifcte affc Tt 3tfaRf> t??t % I Trffe ^TiTt srftfeTTSTt 
Jf ir £tt§ % ttt fensm tt ttt TRt | [1_3;i i far tt ttT tt fei? Mto 5 '-zk- 

qtfafe (ATP) % TTT TT 9T§ 3TTTTT % TTTRt Tt feRTT [4 ’ 4 l, tRTTT [6 * 8] TTT fen- 
9fTH<nt®> 10 ] <R ft STTT ftTT TTT | I 

ATP % TTRf % IT TTT Tit 3RT 5-TRRrfei: ^feirffelit % T3Rt % fat Tf|- 
ffaT fen w|i ^ sfR tt TTfar fen rrt | fa M 2+ — NTP (NTP=^rsft?n^ 
5'-z\^m^z) fartt tt famrr ^ti* tt % t snnfeT Tftt | [1 > n - 13] ttt ?rft tfa ?ttt 

feTTT feRfe ?ffatlTf %T TT fefa =fRTT | [14 - 16] I IT ffTOT TT ftTTTR-T 3T% T^t 
I I snr: gttt 1 : 1 TTRf TT 3PSTTT fTT t iRTRT RRT I 

ttftt: ?ttt Tfafr tt tr^TTm-arf srnrT-faTTarR % tTRt % tttt % tt $ tttt 

SfTTT | [1,] I IT% Tftffe, =FRTT (II) % ^T ?ttt tTRt TT TfeRT, fart itfetfa .T^f 
TTJTRTT t T^TT |, ftfw T^T TT ffTT | Tttfe Wt (II) sffc sftrtrt T?t 3RT> 

fe tt t fan tttt tttt | fa feffatTTT itfafefa TPjf tttr % w t;|tt | [l8] i Tf tt 
it^t ?ttt t®t | 1% 2, 2'-TTiftfaffer — Cu 2+ — L (^ L tnTrt t nfaffaT qr^rj, o 
TTRT STR TT I) ettt TTR §ttt tTRt, CuL t srfari ft«R ftt | [19 >* 0] I 2, 2'-TR- 
ftfcfaa (bipy) tt ttttt fstfarr tnrtt % tr t fa Tarnt t fen ttt |-(i) w fefe 
% RTTf TT'TT % 3T|T TTT 3tf^t TTT53 | [21] , TT gTTTTcTT 3TSTTT T TfTTT^ ft TTTTT | 
TTT (2) TTTfqfTfTT % TT’TTT T«TT TTf-TTfT TT ^TTTTTTT % TTTT ft ^TcT | [22] I TcT: 
2, 2'-TRfTfTffer — Cu 2+ — L (L=ATP, ITP, GTP TT UTP) RTTT tfecf TT arSTTT Tt 
fiT TTTTT TT TT | I 

IT *feCT % STrTTT Tit 3ffe srftfTi TfITf ?T TT5TT % T^TT % ITTT I^TTffftTi 
?tTTTt 3TRTTT TTT £TT t felT TTT I 

smtm?n^ 

TTitTt#T 5'-TTI'fe>fe TT TfrfTTT TTT (Purum) T^TT AG. Chem. 

% ’TTtrr TTT «TT I TTITTTTT Extra pure, 98%), ^fTfer (Extra pure, 99%) TTT RTTT- 
TtT Extra pure, 98-99%) % TTfeTT TTT f%TTit ftTT TTfett, T^TI % TTT ftit TT 
T I TTTT TTTTTIT TTT TTlftftfer (A. R. Grade) BDH % TT5T fet Tt T I TtfeTT TT- 
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infe (Proanalysi) # o % stm fen nnT nr, fer snnrc fernsmsn % nn Jr srpr 
fmn mn i nfens fedsft Triton X-100 fenttfen % nra fan nr i 

Cu 2+ nm ATP, ITP, GTP n*n UTP % ppft j ; 1 m siwnr fen sfern 
mm (nfen 6.5) Jr fen tot mife mim ferro nf^ nnnnr | nt-q^ to % 
grot nm: nrnnr 80—90% «fe 1 1 Cu 2+ — bipy % it ^fersftefef % mn i : i : i 
pnft nin; 51WT it-iin 7 TO 85 — 95% TOT I I ffe fenff TO 3TETTT fen TOT |, TO 
TO ^feT3Tfem sfe 2,2'-TTlfqf<fe IT 3mm Tff ftnT | I STT: Tf TTTT TT TUTT | 
fe fen gmr stIt/toit fen mfe m ft 3mm fT tot 1 1 

mft mfer % fro TTn+yrni'rt' nr m nrotn -fen tot 1 1 mfen feim Jr fnt 
ft anmtm in femn % fro ip nfeftm mfer n nrf nf i nfecranr 20— 40±0.2°c 
to fern# fro n% ^ i fefmnt itt? ifefm % 3Tfer^r 0.2M NaCl0 4 ir *g% qfem 
to fen mm ^ : 

hcorr=63.5 cm., t=4.8 sec., m=1.00 mg sec -1 . 
tfefenfeF nmf m m fei wm fen tot | [23 i i 

. ifenTfen fernT tfer nfer 26 % fen# fer to n i mfe m nr-im niinnt 
3T£WTf % fro 0.0 1M sft'i 

qfelTW 3RTT fe%^n 

fmt mm 

fett l : lCu^-NTP nrncf in smro 0.2M mfe nTfemTOmfe: mm Jf 
20, 3'Ofen 40°C to trmr 'T? nwr tot 1 1 id/lfecorr % rnn % snnro m tot fern 
fefer <nt n# 1 1 m mfe % nTmnnfep srfersm nrmfr l Jr fe wife mfet 
% nfeffer Jr mr mmr I fe tft f fe % m m arfersfer Jr nfeftn qffen [24] 
ftnT | i wt nrwft Jr nf nt nm ftnT | fe fert fern nw to 3nt-nwr fem nnmt % 
nro fmntfer mr Jr nron | : 

ATP>ITP>GTP>UTP 

fe m fmnfe Kr sfhc fmroTOT *tt, Qe nt nrn wr fern spt qn ft sfefer 
qfe | (mvn\ l) i 

nwr fe Jr nwtr € r twmT in srftrw nfnt % nwr tsfwt mm i%- 
sffffe i^mfr arsmn fen nnt i ferm wt mfr irf tnt ft win m inmr fen w nt 
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sfftsTfr arkr 


ar^m* % M «ff, Rf§ tfqn: k wrear 0 . 0 1M m <rft qmf% o.ooiM 
t* fw* tm nfr f 3JT i fWr# fw % ay^firrT sr^sm^ f^ranc 

fc^Rr, v max cm s^cw 3 t< 5^ srnrkq- €max %• *tr ynr'nr 2 if fk | 1 p-?n- 
^ snam % *t % [Cu(H 2 0) 6 ]S0 4 % fm ^ Tr^arf % *tft if ft* m 

| I [Cu(H 1 0)J !!+ 3TFR % fm v max 5PT *TFT 12,500 cm" 1 ark e maX TT 12.2 1 cn?cr=r if 
g-*g tfanrnr q-ff |, sr?r: [Cu(H 2 0) 6 ]® + % fak <* max fry itpt flrr mf|ir 1 m^r 

e max % *TTT % fat A^^TcT: ^rq^Hrq- t^rryur far ^ ^rk-^TT fa^TF ^'cTCTTCt | I 

HTT^ft 1 


qfarx ( 11 ) % feaffa yfaff % TfafmffaF srf^ffrur 
[faa=rq>] = lxlO~ 3 M, [Triton X-100]=0.001%, [NaC10 4 ]= : 0.2M 



rTTT 

id 


KrxlO 3 

Qe 

(I : 1 ) 

(°C) 

OA.) 

Vvs SCE 

cm sec -1 

kj mol- 1 

1. [Cu(ATP)] 

20 

3.22 

0.092 

1.41 



30 

3.72 

0.077 

3.30 

42.68 


40 

4.30 

0.065 

7.01 


2. [Cu(ITP)] 

20 

2.64 

0.087 

1.53 



30 

3.00 

0.060 

9.84 

33.05 


40 

3.43 

0.053 

23.56 


3. [Cu(GTP)] 

20 

3.29 

0.070 

2.88 



30 

3.57 

0.058 

10.02 

28.45 


40 

3.86 

0.050 

28.26 


4. [Cu(UTP)] 

20 

2.64 

0.065 

7.95 



30 

2.93 

0.057 

13.72 

26.78 


40 

3.57 

0.032 

37.23 



faaPTT if ?fRRfafaT^ RraTT% 7T V max cT«TT e max tfaf % *TR ft mt |, 

*pmrcr: 3?rfat fa ^farsrfa^ h 2 0 fa afasrr sraw ?nfarirc> % ark qr ffaFFr fa 
3ifkF fa anrTT 1 1 


v maX % rrkf % ayrJTT 7T ^[faT3ff£TWfa fa ffafafacT faqspfaXTFRTffaF «ffa ^Tff 

anr Trapyff | 


ATP>ITP>GTP>UTP 
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v max * ^ ^ ^ ^ ^ren t fc re fant reaffa am ft aafmn fr TfT I, 

^ ^ T tt aft (aren't 2) i ms-are man am v max % mrare re area fwwf aft namaT aft 
^rr m naT SPraT I fe FT ?Mt % arena % fom-re aft | at fnnn fmrf¥ 24 > S5:l 
?r«TT ant 1 - 26 - 1 a aanifaa fret | i 

aren't 2 


fPT £a a Cu(lI)-NTP area % arann't afaasrn 


sfrrrfar 

mare 

(1 : 1) 

Vmax 

(cm" 1 ) 

€ max 

log k* 

i. 

[Cu(ATP)] 

13,420 

39.3 

6.03 

2. 

[Cu(ITP)] 

13,250 

40.0 

5.99 

3. 

[Cu(GTP)] 

12,980 

43.0 

5.93 

4. 

[Cu(UTP)] 

12,820 

40.0 

5.53 

5. 

[Cu((H 3 O s )] so 4 

12,500 

12.2 



*anf fann 1 


ain't aare: 

anft arefr re fnaarena nref re mreftaft naftrn area | f% rere arena 
20° am 30 °C xx final, x^% 40°C re tram ft mar 1 1 am % am ana sawn % 
nfrena aft af mfa rem: arena antf 

Cu (II) ->Cu (I) -»Cu (0) 

aft yaa: afma areft |, fare nf re nat aren aft are a%a at nreft | fmr% # am 
faara a%a 1 1 re aare % fafare am re faaffre ntretmfrer atari arret 3 if fai 

aa f i 


*nre % fare a afsrar minaret nan aret % afaa %. fnfare natmrear frefanf 
a at Ttaftaifma? srennn fare aa i fmrear aft arem asm re mat aim aft 3m aa^ 
| i 25% ^retfa farea re, nan rea aft 3m. nam am fait re rear I *J>° 0 
rererer mam 10% «farN%n arena if tram re arena mm mart i mj& 
aaaa't aft arem aret re, aait nin aft amft t am nfat aft rear | {xm 


areat 4) i 
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srrcwt 4 


25°C TO fetTOT TOTTfTOT fRrfrrTT if [Cu(bipy)ATP] TO feTOT SRT 


tftot 1:1:1 


idi 

id 2 

(M) 

TTTTfTOT fTTfrr 

(pA) 

(pA) 

0.5x10-* 

TOTtT ttstot 

1.57 

1.22 

l.OxlO- 3 

11 

1.97 

2.40 

1.5 Xl0- 3 

}) 

2.22 

3.43 

2.0 x 10- 3 

)) 

2.55 

4.01 

l.OxlO -3 

25% prtfTO TTSTOT 

2.72 

0.36 

l.oxio - 3 

50% >> 

2.90 

— 

l.OxlO- 3 

10% TOfTOTOT TTTOT 

4.86 

— 


Cu +2+ : Bipy : ATP 



1.0X io - 3 

1:1:1 

1.97 

2.40 

l.oxio - 3 

1:2:1 

1.79 

2.57 

1.0 x IO -3 

1:3:1 

1.56 

2.72 

l.OxlO- 3 

1:8:1 

— 

2.15 


ttott d4*iT TT &rmr totor ^r to tottt | % tot (II) faroro t 

o ^ ^ _ 

^ fror didN< tr ff ^ TTfiTTr | top fed^n if PiHifror trt (LA) ttotttt t 


Cu (bipy) (NTP)+L^Cu (bipy) (NTP) (A) 

*a L ^ flTOTO TTOTTT I RT bipy, NTP TOTOT TRT % TT TOT I TTfTT |f TO 
Cu (bipy), NTP TTTT Cu (bipy) NTP L fTOTTTTfTOT Hdld' |T% | I TTT TRT Cu (bipy) 
^-pp ip sttTTT % TOTOT sftT fefTT TRT Cu (bipy) (NTP) L % TOTO TOhH 8 did sjfcfr 
^ efjfffe dpTpTTT TTR TO TOTTTT 4itl*lPdd TOR % TOTTTT T p fPTT ST^feRr | I 

3TOnTfTO?T % TOJTR ^■°dd'T TOT TO TOT TTOTfTTT % TRTTO °Pf TOTO *pt 
TOTft | I TTOTO TF Tt 7TTT TORT | f% TOTOR TOT TO TTT TRT TO TTOft | I P* 

if ; ^ irr I f% totor tot to TOprrlroTr tttoc Cu (bipy) (NTP) to torttt 

T? TOT?t t, fro^TTO TTT TRT TO 3TOf TO TOTO | I TTOTTt ^ TTRTO TOP* TO 
TTTOTTT: TOTTfTOTT TTO Cu (bipy) (NTP) L TO TFsTO % TOT TO TOTO ^T TO TTOTt | 

aftt TRpro: ferrr trt to ^rot to tV i ttot t) fr% 1 1 
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*nrf, ?PteRV cRT SRT 


25% RSiR if aRT 5TCR TT aNlf % ^ # RRR ^?T aRTC ^ 5fT 

5RRT | % fw5n% ar aft *t*rpr srfR anr ft sfRt | ark ^^irf^cr tfaR 

Cu (bipy) NTP % sRif # *Fsrmr «r arift 1 1 w% srfafRR ^=Ft^ # rr«pr arfo 

4R ftcft |, 3R: IT| RR cfitf «r?ST aft SRF 'TIcTT I 50% 5RT 10% 3R3RRR if 

5PRag: f%T ft Fft#5f Cu (bipy) (NTP) fasiRR Tfcft | I WPK ^ ft 

5TR f<RRft f I 

"R sNkt % sr^-^rr sft ssr 3 ttwt ir faR air far q-fe faapR if at Rtafur f 

5ft at ^RcR sraaftTa fir~r% arffir i gsrfRaar 0.001M gRaT ar *ft #r a ft 

fiTWT I 0.0 1M tiKdl TT b«P ft #R firar (^TTT°ft 5) I fgaPR at 5R aRTTUTfra fa?PR 
% ?rr Tart % RR % Rrif 0.2M NaC10 4 aar 0.005% Triton X-100 fiRT fetT 
w *rr i af«R f °a sr^cR-ftrer rt 1 v maX % ttr aaRt aafr % fara aaat waff % 
Tpff % srfsra? | 1 RRaa: #it fa aafta afar (ii) yfaa arntg; Cu (H 2 0) e 2+ Tt strstt 
[C u (bipy) (H 2 0)4] 2+ TT 3RT:taaT NTP % RR 3T%a W ftcft f I e maX % RR wt 5RRt 
Raff % RR 3yfsra f , STRa ^rf%% % 5RRt ?f4Rf ai fawn* §RRt Raft ft 3ff?JT 
ftrr | 1 ^f^raftJT^t a?t &5r afaa faRag; art af f 

ATP>ITP>GTP>UTP 

UTP % RaR % faa V max TT RR 3RT ata ^faRjfRRft % Raff % fRR RFR RRT % 
RRRR 400cm- 1 aR f I R? RRR RaiRT 5fT RaRT f % ATP, ITP RRT GTP % 

RTR Rt cgffR %R % ^RsftaT^R f, RR sfk cTT^faftfsa if f%% 3RT:faRT ft Tft f 
UPT if ^ft RTl% Tf faftfiRfR %5T aT f I 

RTTift 5 


m if [Cu(bipy) NTP] TTTt srfRRSTR 


^rt^r 

?RT 

(1:1:1) 

^ max 

(cm -1 ) 

€ max 

log j8* 

i. 

[Cu(bipy) ITP] 

15,315 

74 

14.16 

2. 

[Cu(bipy) ATP] 

15,220 

82 

14.03 

3. 

[Cu(bipy) GTP] 

15,150 

86 

14.01 

4. 

[Cu(bipy) UTP] 

14,800 

84 

13.89 


%t‘ frf?r 1 


33Pfr cTO) tf 


71 


gtftf aRT*r 

^ra-ft- ajpft ^n0f to wrvw ^ to srk ^bf\ sfroc f to firo | fro: tft wfl 
?fq5rf %• 3 ttwt to tot anf-qror froro, (E^, toto ttoct % st^-toit froro f srfgqr 
t 1 ?T%cT 'Tiff f*Hdl | % eTOt tot<I to 3pt^tt grTf topct % sttoto ^ srfgqt 
^fer ftaT I I fTOTTO fwrnpf % TOT) % TOSTR TO TO ^TfC fTOTOT frroTOT | ft. ^ifr 
^ arfsrqr fcro ffr | ($%% mvtf 2 wr5)i <mt TTOcf wt arfsRt ftron to 
xfR 2,2'-^T?ftftft5r toC-toi) sriftr rr ft% $ ?r^rr 1 1 
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^ qrfor gr^T 

' o 


nfrRt fmnn, «rcmr fmarfasrras 


mm 

^TRT 

*%fT *qrfasn*flT, gwren f^ff 


[ mm — snrrarl3, 1986 ] 

HTTTST 

fern crcmr % Tfcr snra- s § it^ % mrcim mfmfto mm?fr tt^ #ufr mm 

mt ml | sfk £sff % mrnm yff m mmmr fern mm 1 1 *rf fommm 

ttztt | % mr mTwk mimr, fmsmt am aaata wmrnrf mjmfm aarr ^mm 1 1 

rnnmmn' afeff m tfV fasrraa fom am 1 1 


Abstract 

L. R. S. Bianchi type I universes filled with electromagnetic radiation and some 
collineation properties. By Abdussattar, Department of Mathematics, Faculty of 
Science, Banaras Hindu University and Rehana Quraishi, Mahila Maha Vidyalaya, 
Banaras Hindu University, Varanasi. 

A class of plane symmetric models of the early universe filled with electroma- 
gnetic waves is obtanined. Some general properties of the electro-gravitational fields 
are studied. It is shown that the family admits of proper curvature, Ricci and Max- 
well collineations. Collination vectors are also determined. 
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srsfRRdR cT%TT |>tnT 


1. SffcTt^RT 

'rt# apt ^qfRrfcr Jr fera ^rafear #?r % gRafta swr apt an^tn % £rn ?ntftsp-Rr 

i?{=- 8 TT Ej (1.1) 

gRT^wr ferrwrt^ e. ferer f carafe srfer (ife) | fei 

E]= -F ik Fjk +i g J . F lm FI* (1-2) 

5RT sqw fen STTcTT | I Fjj fer<r =|jnfear tffer | 3ft fenfnfer naftfer mffefeT apt 
afRcTT t 

Fij — ^i’j $/>z (1-3) 

R«n 

W-gFij),j=0 (1.4) 

5fff <f>i fenr affafear fear | aftr apnrr (,) 3nfep % fe - srranr 1 1 

q'f w-qffg srrar | spt amr anrRn Jr fern ^r^qrtir cRjfr ?t rtstr^t «tt 

sfN: qfe fe-Ri apt snnar rtr «tt i shprs' % ^sr farfeRr snaRr rt apt asinfirfn % srfe 

" o 

fJrfsr Rren i^p-hr sr apt 3'qfe'fn Jf ^pr fern fRafe R^ftqrRff apj 

fe^nftrT fn 5TR5T ap-RT % fe ^ 3Rfer (line element) <R ferfnfer RT Jf feR 
fen *nn 

ds i —A\dt*—ax i )—B\dy iJ r dz*)- (L5) 

a t^rmw t jpj t^r | sfhc b x n«n t ^t aRR | i (l.l)Jr Jt^r (1.4) nap % sjrsr 

$■*?!'+ wf apT ?rn ^t 3TRmi (1.5) % fet fir^ Jr smn fen snar f 

ds 2 = e 2a i{dt 2 -dx 2 )-F 2 {x^ t)(dy 2 +dz 2 ) (1 .6) 

3r|T a nRffeP 5TRR | sfe F IRaT | (x—t) QT (x—t) “PT fefR% span: aT^T- 

»TTJfy a«n srRRfefl" fen farfeRT apr ^Rafta safer ftm | i sfer srgarpft 

t fato (1.6) apt (x—t) % ft ^Ft % *r E qr feR fen w 1 1 Ifea ajRafe 
% apfenr yra*ff qn ?ft s rsaram pTT 1 1 srffer ar 3rgsnff Jf nfer % ^? n d Rr- yff apt 
RtOT apt nf 1 1 
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2. »ro 

fTfar (metric) (1.6)% f%% c^PeTT trf%?T % ^cR rni%f %t 

7^1212 = -^1313 = 7?1224 = -^1334 = ^2424 ~ 7^3434 = F[F" + CtF'] (2.1) 

5TTT 33T^r f%*TT ^T?TT | *TfT ^ f?T (') ( x-t ) % srf% ST^^T | I (1.6) 

% f%% srfer % ^%TT I 


i?i x — J?44 = 


-R 


14 ' 


2(F"+aF') 

F 


( 2 . 2 ) 


spffanTn" (2.2) cw (1.1) % *^rf rrfo?r % srfaRrfer | 

i 4 4 i 2e~ 2at 

8 «- F x = 8 IT F x = -8 77 £ 4 = -8w F 4 =— ^ (F"+a F') (2.3) 

(2.3) nrr Ei % fftt % f%3r % ?npm (1.2) *r | 


Ft© — F». 


^13 — 7^34 


F 14 — F 23 — 0 


rFn 


fa %r 


(f 12 ) 2 +(F 13 ) 2 =-^(F"4- a F') 


<4.-|o *£ (x ~ f > *» (*-<) ft 

’ (V8 rr) ’ V(8 4T)' 0 


% *TFT% | 


4 1 2 


F —F f 3 

11 24 V(8w) 


Fis~F zi — 


V(8*r) 


?rsn 


(2.4) 


(2.5) 


(2.6) 


(2.7) 


STF?T ftcTT | I 


T’u — 7^23 — 0 
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apsf^rccrrc cr«n ftsft 

^ ^ | f% (2.6) SKT SRrT 4>i % f^t % ^ 5 ^ ( 2 - 4 ) 

sffa (2.5) 3?t *TFr | f*P 


(^' 2 ) 2 +(f 3 ) 2 =-2i 7 (^"+aF). W 

mv ft, (2.7) grrr sr^ ffr % *TRf % M «4)wfT % *nro (1.4) qft^fcftftt i ^ 
«PT 3?3rf W ftfi^RT *7 % EPT ft M i?4<0 fRT ^Tff*t I W 


/ £— (F' + aF')<0. 

F 

frr^Rrr 1 1 

*nfftvOT (2.8) (2.9) 4?f §fte flat | 9*ra 


F(F"+a F)<0 

^ {^g- =|t^t sr5r ft% tt srt*r ^r ?rfer kf ftaT | fa?r 

E'j=<r k> ki 


(2.9) 


( 2 . 10 ) 


( 2 . 11 ) 


SRT TO forr TOTT t ^TT (geodesic) cT^TT 3T<n*T°TTO ffcT f I ^ <r fea 

g?5rf | i (1.6) % *rfer k‘ ^fr 


#=**= - -4— ^ (F" + a F) 1 ' 2 (2-12) 

Y 4 7T or Jr 

£TCT TO 3^t | I qi'PTWlf? f^TR aifeST 0=*fc'' W*f i ^ | I S?* I* 

^-=0 i W ^ f^f^T % cr^r ?Rrfer spr crt^r ^t srefiRr 

^CcTT I I 


3. fT^pt 

M sttctt | srfer f % €T«r fPm ^ 3r 5 ,T ^ r 

^rr | w 

U Rij = 0 (3 - !) 

*rr tot 1 1 WP# ^ WT 

fcTO (1.6), 5ft tffnWt *pr fro faftR°r % pc^r sfa *t t *5 
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cT«TT ftwt 




2 3 

12 = 1,3 

4 4 4 

^1“ f 2" £ ? 3~Q 

F=-l (F" + a F'). 


f J r®% >h* 0+ < u n % ?nr^r (3.5) ^ jpr f % & i^ttw t an Rm 1 1 gfa 
(3.5) % |rr q# | 



|2=^ (y+z) + a 


f 3 =V' ( y+z)+b (3.6) 

C E5FT I (y+z) R a <m b an<|fas»t> SfR | i ^ <R? qf fJpRrr f% 

few ( 1 . 6 ) 5 KT (3.6) *r fen srar ?rfer g‘ % nra na^rr ¥t r rui $<n 1 1 ^ ^t m 
yeh<11 t (3-3) 5TCT 9<?tT RC -hP^i % wqr if) (3.6) irt irtt Cc *rfcr ^ cft’ifg - srr 
qr# | a 3^ ^ffiifdqi-Rrr srganq- nfa - , 3^+)^ ^tfcRui snfa 3^: ^qird <ar gfer 

S-focT I 1 


4. ^qi^RUT 

wf f^a^afnr £?r *rfor ^ f»‘ % sw ^trr an %?rr | zfcm 

i£F.j = 0 ( 41 ) 

W M'H' | l ’T ^rfer $na i 1 TTW%^r <?h iti < u i ?rf%5T 4>?Wlai |[ I (2.4) <RTT (2.5) gRT JRtT 
f^^fd -4,H+1q STST ^5T % f^HT fR" fanR-lfed' aaiTsff R fsRR aR*) 

(I) F12 — F^^y^O, Ris = F Si — 0 

(D) ■^i2=2*24=0j F 13 —F 3i j^0 

(III) F 12 =F 24 ^0, F 13 =F si ^ 0 


?31T (I) W SWtaRW (4.1) t ?a^T RRV^RR 5TTRT ftcT | 
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fW, (4- 2) 

? J 

2 2 2 

.ll=^3 = ^4=0 
9 9 9 

l?r ^m^ff % ?rfo?r f % ^fr fin^r ¥7 *r fw sppcT | 

f=Pi (x, t)+f >2 (y> z) 

e=e(y) 

l 3 =l 3 (*> J, z, 0 (4.3) 

rT«TT 

£ 4 =p 3 (*, y)+Pa (y< z) 

5ffT jOj, p s J© q5^Tf | X cT«JT t % 3 fk P 2 <H?R | y cl^TT Z ^TTI 55TT (II) % (4.1) 

% fanfafetf £' if ?=r?F5r srrer ^ | 

1 4 

I 2=1 2 

9 9 

*W, (4-4) 

> 5 


3 2 3 

I 1=£ 2 = ^4= 0 
} > > 

^nfNFT P f f f*n'w& | ft? 

i 1 =p i (x, t)+p- 3 (y, z) 

e=e (X, y, z, t ) (4.5) 

e =? (z) 

^ i= Ps(x,t)+p 5 (y, z) 

3f|T Pi, P 6 ,: H^nT I X tP4T t % aftt P- 0 | 7 cRT z ^>T I ?5Tr (III) ^ <°l 

(4.1) % fr^fsrfeRr *ar?RT srrer pr | 

1 4 

£, 2 =£, 2 


1 4 

|?3 = f 53 


AP3 



(4.6) 


£0 3TS|^RcTTT f 

(a e+B I 3 ), 1=0 

5PTT 

(a e+B a, 4=0 

srft a=F vi ^F 2 i Q = F l3 =F 3i - I? % 3TTSTTT 7T f?T4PTT fer 

^=P7 (*> 0+P 8 0>» z) 

|2 = | 3=0 (^f% g-^) (4.7) 

l 4 =P 9 (*, O+M?. z) 

'Sllf P 7 P 9 I * cTTT t % crsrT p 8 'fwPT | 7 TO z W I 

s[?r M'mi ^ft^r ^snsff % f?t% MC *rfojrT t^ztNpt f+41 ^ici 1 ^ 1 % ?rf^5r ^F4cr 

| % f%*ft ?Rf TrfcT 4Tt ST^H-fg- ^ I 

1. fefrrr, Tpro, %^r, %f%?r, fwpr arrto, j. Maths.Phys., 1969, 

10,617.29. 

2. jpTf??RPT, #0 fro, GRG, 1970, 1, 137-42. 
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tr=p cT^t 3?T% mWT 

„ yy 

O ^ W 

qfacT fa^FT, STFFffa FTTcFffcK *T£tfenSFT, (*o 5 To) 

[ STFcf — 21, 1986 ] 

mrm 

faw sprat Jr srra: f^^qr^TT #few rasra % gro f%*ft <iraT % qfcrreq mm 
fq%q?n # ^t 1 1 w sw Jr % srftr^ h^rt qPT tx ferarx fw tot fro^r 
NdM4w T: Bqt TO qwf^xq ft ^IlciT f I 

Abstract 

A class of functions and their degree of approximation. By K. Qureshi, Depart- 
ment of Mathematics, Government P. G. Clloege. Narsinghpur, (M. P.). 

The problem of approximation to a function by almost triagular matrix means 
of its Fourier series has been discussed in our earlier papers [3] and [4]. In this 
paper a wider class of functions has been considered which generalizes the above 
results. 

l. ot fe/(x) ijr-mm f to tot^'toto LP(p>i) m qq 

Cl T> 

f(xy ^ ~~-y Z ( a n cos nx—b n sin nx) (1.1) 

^ «= i 

^sfto toxtx w f i 

fe Lip a, ^ 

f( X+ h)-f(x)=0 (j h\% 0<a^\, (1.2) 

f*r I % f(x) e Lip (a. q) srfe 

((i! I K x + h )~f( x )\ q dx jj lq < A \ h \ a ’ 

0<a<l (?€ TfT^Tl 2 !) I 


(1.3) 
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fq qnf | J . j jjj, qq feqiqr 

H/ii, =(f o i/(x)|/- <& y p ,p>i (i.4) 

% ittt %3r f sfe qffep?q fe qftfe E n (f) qrt 

£„(/)=min \\f-T n \\ p , (1.5) 

r« 

% 5ttt sqqq qfer | qff T n (x) qnf n th qffe qq fqqfefqrfe srgqq | | 

fen fan | fe arqnqqr qsfqrq qrqq ,/,(?) ?m qqr qfeqr /»1, qt fq | [5J 
fe/(x)eLip (^ (0,P)^ 

(f! \f( x +^- A x )\ p dx y p =° (ia (0) 

n«TT qf fe/(x) e qTfcr IF (L/>, xl> (/)), qfe 

(L /( x )l^ sin^ * o (<p ( t )), jS^-o, 

(S=o, qm t fir qicr | fe fife skt qqqftqTfqq qq if (L^, $ (t)) qq (r), p ) q qq- 

fqq ftm | i 

qffeqw q feqrqT qr I : 
qfenwT Lj 

SFnpq {S„} fe fqqft qfe S' q STTq: qfqqTfr q>fT qqn I qfq P % qfq qqiq 

qq ^ 

- . 1 n+ P 

limit —— - S S k =S 
«->» n -r I k=p 

far fqqt 6] mq: qrfeq qrsqf qft qffenfqq qf | i 

fqq p J qrq: feqqtq qfsqq qrsqf qfr qf ffeqqf qferrfqq ffen | i 

qfqqTqr l s 

qfq 

On ,k) ( n=o , 1, ...; k=o, 1 «); a n , 0 = 1 
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ft fer^ «iitti(«i <i n fT ^fesr ^ ft eft sfe 2 ^ u n 'irtf5R' ifNiWi % 
sjprR- {S„} differ S ifesfe stpt: fepfa ^rot |, fo 


a rhp 


= % a n ,k S k ,p -*S ^ff-^f 

h-e 


n-> co 


P % sifer ?wpt % i 

2. fw fferfafer sfefr ftrs fen | [3 > 41 : 

sfer A 

zrfe {a n ,i J^_ snn cfsrr A % afn snpfrnr srp^r ft eft amieff 'snn/ sfr smr 
2 W 5pT |T em STPT: fejsft* #ffW (sTT^f ) nfef % £TTT Lip a % ^F^SJeT fT : 
n 3 rt^> ^rftr^r ^t -Hi^r ^t 


^m-,.,M-° [1&T<U#“ >•<•<> 

-° [£TF1 1o 8»] «“ 1%W[ 

5RT feT ^TeTT I 5TfT o n , p (x) $oft (1.1) % 3rffep ifWT 5TR: *n*T 

sfef B 

q-fc /(x) 3TReff ft 5ftr o<a<l, q> 1 % fe" Lip (a, p) *t fT eft 

ik*-/ii=° [omr-'-* * gf] • 


fe^fefer 5FRT 5TT Tft I I 

sfer c 


^rff f(x) 3TReff ft sftr vnfer W ( LP ), 4> (0> ^ ^nsrfeer ft flt 



<E5pfr m t ^ a^T 
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Titf; afeaa gf ftra*r arcafta? ar aftasr a?a it eft *a<at 2 u n srift^ aftawfi * 

^ A « = 0 


ar-pra {S„} af|a S atasfftr aaT ma: ftnrata #f|aa |, asra ft? 


a n*p — 


2 a n , k Sk,p -+S aaf-aat n~>co 
h=“ 


P % afa aara aa % i 

2. ^ftr fa*aftrfea aaat art ftrs ftm | CM1 : 

sftta A 

^rf? {a „ ,k 1” 3raa cT^rr k % afa aaaaTa sppnr it at anaaf wa / at ara 

^ J k^o * 

2n aa ff aar arc: faaata aftaa (sn®^) aisat % skt aa Lip a % a*aftta it, 
aa% aPn^a aft arai aft 

,S„ m-., P w =°[£m- (w 1 } 0< ° <l 
-°[£Tn log “]“" 1%fW 

gTTr ftaT arraT I ar^t c T n , p (x) *ftff (l.i) % atftra? atat aa ina: ftraata af|aa arsa 1 1 

sm b 


aft f(x) 3TTaaf it afft o<a<l, q > l % ftrft aft Lip (a, p) % anPaa it at 

IK*~/1I=0 [{llnr^'PS' ffi] . 

ftrcaftrfea aaa fa^ a?r an a|t | i - 

srfta c 


aft f(x) maaf it arft arffta aft w {LP), $ (t), ft a*aftaa it aft 
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'fisrcf ^rr tT^r srq- 


\\ a n>k-f\\=0 U (1/n) (ny+wp £ - an,k I 
L k-o k + 1 ] ’ 

“rerar f% >p ( t ) ft-cr%ferr jr%«Fsff ^ gfe ^rr fr 

(i) (j:tt iy^-r-ocw 

<2 > (L(^r-) w =« 

J S ^ ^ t ?(l-8)-l>o, srf^sr (l) <rarr (2) * if *ptr ¥7 ' 

^Kt 5 

4> (t)=f(x+t)+f(x-t)~2f(x) 



% l</><00 cr«rr | a mk J^k % srfo apjur tr=f ar-ar^R arg^r 
3. ST^q- 3«rq% 

pTf^rce] % 3rgpR =r | 


f $ (t) [cos P t c os (k+p+ 1 ) t] 


sin 2 t/2 


dt 


3^ f^r ftRfsrfwcr str 


a n,p (x)-f(x)= E a n , k (S k ,p (x)-f(x)) 

k=o 


=- f 

27 r J o 


* v \lm 


2 sin (k+2p+\) tl2 sm(k+ 1) i/2 , 
sin 2 7J1 dt 
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3R 





<Kt ) J a n ,k 

k=ok~\~^ 


sin (fc+ 2 p+l) t \2 sin (£+ 1 ) tj 2 dt+o( 1 ) 
=/ a +/ 2 +o ( 1 ), *FT 5 ft 


^ ^ 0 lfl S ' m ( k+2p+l) { / 2 Sin (* +1) t!1 dt 

spr ■s'Tjfrir ^ ftT c^tt ^ p- ftr 
<i>(t)iW(LP,m ), 

FT Pinr^fecf srn^T itrfT | 

«r((W-"y*r 

r r /n ( £l£) 1 1 
[Jo V * 3 '*=*£+1 


sin (A:+2/>+l) tjl sin (£+1) f/2 . \ & l 1 '? 

sin? f , ? J 

o n/nV) r p* p <*> i «*•* ( fc +D i si ° */ 2 i y J , 
= 0(I/n) °LJo V TS-^X+T- sin Pt ) dt\ 


(srfer^r (1) ?r) 


=o(i/»)o[i«a ;w-n. 


^=0 

JTTSIPTR' 5t^T TT 

r » / , r/» dt v^i 

7i=0 (1/n) 0 *»>* (W«) ] i f(2+j3)gr) J 


=0 



{(<£ (*/«))» 


t -( 2 +p)g+l ■j T /n'jl/g"l 

— (2 +£)?+! . J J 
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fTT 


=0 (l|n) 0 f 2 a„, k 4> (1 In) /^ +1+1 ^1 

n=o J 


=0 f 2 a n , k </• (1 In) nfaup] 

L k=o J 




* TT*r ft 


=0 




* Wrif*"?' f a nit <r# r g ± 

k=0 ^Ti 


k—O 


h= II* r If) ^ Sin (fc+2/>+ 1) //2 sin (*+ 1) t/2 
J rln I k=o IC+l 

S # 5R?R q?t srffa 

>o 

/ f I " a n>k sin (k+2p+ 1) t/2 sin (fc+1) t/2 i/> ( t ) ^y ig 

IL,J£ (*+D F^iHPT 

^(u-*w-r # (spW) 

° (i^LW*r! 


(srff^fsr ( 2 ) %) 


-«»((w) 0 (i^(! l ‘ 5 «V*D 
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= 0 (ifl (1/m) (m)^+ 2-1/ ? i 'j 

V *_a K+l / 


=0 (V (1/m) (ri)P +1+ll P Z \ 

\ k-ok+1 J 

x % UTOR 3T?rq^ 

(*)-/(*)! =o f 0 ( l /«) (m)^ 4 i+!//> 

v k=o K+l/ 

3Tcr: 

!K>/>— /|| = sup K^(x)-/(x)| 

=0 U (1/m) (n)P+'+Vp Z AL] . 

\ *_o*+l / 

W t5<T<T% §f | 

4. feomt 

*if e*tTT % 

(a) ?it <r C STTqpr I 5WT B % irfc jS= 0 cRTT </« (r)=r“. 

(b) SPPT C ^rg?3T I a%3T A % Jlf? % SlfdPwcT p->co. 

1. ^T^T, sfio sfro, Acta Mathematica, 1948, 80, 167-190- 

2. Wfiirr, t^T°, Duke Math. Jour. 1942, 9, 168-207- 

3. fTSff, %o, (5RTT5FTT# tfet) 

4. 3ifr, Tamkang Jour. Math., 1984, 15 (J), 5-11. 

5- Tft, Indian J. pure appl. Math. 1982, 13 (4), 471-475- 

6- Tamkang Jour. Math., 1981, 12 (1), 35-38. 

7- Tamkang Jour. Math., 1981, 14 (1), 9-13. 
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HT'ftCTf 5FTT STSJRfT 

nfam f^Rrrn, fareftrasro, snxgi; 

[ STFcT — HR 20 ? 1984 ] 

mvm 

f^p^ncTT^ g*rre>*r srPT^fr 3?r 3T^:sFsrfeRr ^ 3i?r sffp sfr 1 1 srw 
swrar sr*nff ^t ^ ^r% stft f^fW | i 

Abstract 

A study of fractional integral operators. By [(Mrs.) M. -Garg, Department of 
Mathematics, University of Rajasthan, Jaipur. 

A large number of theorems exist in the literature which Interconnect the 
fractional integral operators studied by Reimann-Li ouville [5], j*Weyl [5], Kober [13] 
and certain generalized Laplace transforms. The aim of the present paper is to 
unify and extend all such theorems. In this paper we have studied interconnections 
existing between the fractional integral operators whose kernels are Gaus’s hyper- 
geometric function and a generalized Laplace transform whose kernel is Fox’s H- 
function [6]. Three new theorems involving simpler fractional integral operators and 
seven known theorems follow as special cases of the main findings of this paper. 

1. qftsnraro mi 

%£ 2 >wv 3 , 18 > l9 3 sprier Brnroff | sftr 

^ 3XEZRR feRT | I % fir^RT ^ ^TcfFT XPRWrT *T 

RT 3TFTORT ^ srfwr | I 3W 5TRT t XT qfOTpR mdW C183 

f^RTTcRF SRT3R SlR^Cf SRCfRT 
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(i) I {/(*); a, j8, m', y } 

f ~p, f* x y 2 F 1 (a, j8 +m'; j3; x/i)/(*) ( L1 ) 

I (1— a) J 0 

(ii) X {/(x); a, j3, m', 8} 

= * S - - f x- 8 - 1 2 fi (a, /3 +m'; j3; r/x) /(x) dx (1-2) 

I (1— 

2j Fj (a, b; c; x) 'Rnn | cPn a , j3, y ^ 8 Sf * =T f 1 

Sn STT^ % fe) fedfaRsid 'txrddnf +<^l 

/(x)=0(x^), X % nfRR % fef 
=0(x B e~^ x ), x % sN-h H % Hh4 

»*TOT % ^?T ^>T nt%fep W t 

/(x) € S(A, B, C ) 

% 5TO prefer fen srfen i 

tow wff %spt/(*) % fer (l.l) n«n (1.2) sra nferrfer an-ferfr srffe^ 

ftm | nfe fenfnfer srfennf fnfr | 

(i) m'= 0, 1, 2 fak 0, - 1 , - 2 , ... 

(ii) Re(\-a)>m',Re(y+A+\)>Q 

(iii) Re (C)>0 TO Re'(C )= 0 OT i?e(5-8)<0 

sng^r snra if sn<nr nTftfer 'RT^n % t>to [ 6] dn nferrfer t^f srefnn fen 

srfen 


H[x]- 


m.n f 

■»>,V j* 


i r s)x , ds 

fij, PA, J -’ ,!l 


(1.3) 



f^PWTPTW ?PRT3>W 5f>T sr^PPT 


91 


sff? /=V(— l) ^rr 

m n 

n r ( bj-pjs ) n r (i -aj+aj s) 

;=l f=l 

0 (s)= - (1.4) 

h r (i-bj+Pj s) fi r (aj-aj s) 

j«m+ 1 j“»+ 1 

www % wfapw st^t gwswf % nffppsrr w fww gpTT [7] ttw w^r ww C8 i % 

JPTW S<sHi I fW 3Tj| WTPT WW fw JPIT WWT % fwW JTfWspsff WT felT f WW% 

ft tfrpr srfcr^'-m wt gfe wpp=r ww if srppr twpfw i/-wwwf % gm ft w%wt i 

2. srifea qftwm 

?w srgwpr if f ® wfwwPT wt | fsppft «nw Jr <riwt i w 

wwippt fw (l.i) rpn (1.2) 5 rt wfrmftRr srmewf wt gw fiwrw gw tw sffc ww gw 3rrw- 
^rff if wtw % //■-www wt sfwftiw (Image) srwr wpt i 

(I) wfe 

*1 (0=/ {/(*); a, /?, m’ y} (2.1) 

WWT 

4>At)=K{g(x);a,f3,m',y} (2.2) 

WT 

{ 00 f 00 

$1 (x)g(x)= dx\ j> 2 (x)f(x) dx 

0 Jo 

Sfft 

f(x) e S(A, B, C), g(x) € S(A’, B\ C ) 

WWT fwwrfwfecT sfd«PeT | 

(i) m’= 0 , 1 , 2 , ..., 0 , - 1 , - 2 ,... 

(ii) Re (1— a)>m'. Re (y-M + l)>0 

(iii) Re (C')>0 3PPTT Re (C')= 0 WWT J?e (5-y)<0 
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>rfcw fl^FTT STTT feTT W | l [l8 ] 

•O 

(II) K {xt> H [sx x ]; a, jS, m', y} 

_ " r„x (i - f - 

AI ’- ,W {_ (y-P, A), 

(aj, <y)i>/> (1— a+y— P* A )1 

(&/, (l-JJ+y-P. A )J 

3T|f (2.4) % 3T4 '7ST *T STFTcT % 444?! #-4*1 FI % ^ ft *T^T | (1.3) ^ f?% 

3IT | Sfft SrfoiRrf # t 

(i) m'= 0, 1, 2, ..., 0, —1, —2, ... 


(2.4) 


(ii) A>0, Re jp-r- A ( a ^~)} <°W=1. •••>«• 


a i 

(III) / (x? # [sx~ x ]; a, j3, m\ y} 

| (2- J 8+P+y-m,A) 
(p+y+l), 


j^P | m+i ? n+i 

= (Pv" ^ +2 > ?+2 




(aj, a^i*/ (2 —a+P+y, A)') 
(bj, Pj) V q (2—fl+P+y, A J 


(2.5) 


(2.5) % 451 1 3TTW 45TW 44 #-44?R (1.3) STCT 45tT 4744 #4T ft | 

fwfer srfawf 4ft g;fc fftft I 


(i) m'= 0, 1, 2, ..., 0^ 0, —1, —2, ..., 

(ii) A>0, Re | — p — y — 1+A^-*^ — )} < --®>2' == 1* •••> W- 

(2.4) H«n (2.5) fTTT ST54 4fT»m*R 44 4?4% 

(2.4) 44 fa* f*T (1.2) If * ft ^ (2.6) 4ft 

JTFcT 44cft | 

K{x H[sx x ]; a, ft rri, y} 

= in ? n *“ r+p_1 2^1 («. i8+w'; J3; //x) # [^ x ] rfx 

r(l— a)J/ 


( 2 . 6 ) 



anrorf srsjnR 
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(2.6) % ^fSTO TO *r 3fT% TOTTOT ^T TTH M fR ?pf5m OTt 5TT % H -^ T 

«pt irfcPHJTfro % ^ x totost % to) if ^’’t «ft (1.3) % sntfw froT ^rraT | artr 
% 5FT qff «TTO 3ft 5T%JT if qrf*RT afeRSTT % 3RcT% f ST | I |*T * ^T 

f^rofafeer ^ t5] ^t ^rfRRrr it itrt q^f 


r 

Jo 


xP- 1 




(a, J 3+m'; j8; x) dx= 


r_(p) Pj4 — a){fi p)m' 

r(l-a+P)(f$) m ' 


(2.7) 


3Tff 


Re (P)>0, Re (1— a)>m’, m'= 0, 1, 2, ... . 


W TOR ^ STIRT qfTOTF qff ®TTWT (1.3) ^t FljR^T qRF % ^f «ftt % + 

%■ TO^rg; ^rifer qfroTir (2.4) sror fRrr | i 

wt TOR crfTOTO (2.5) ^t (1.1) cT^TT (1-3) q-fTOWTaff Ticf ifTOR (2.7) ^T^FftF 
qRcf |4- stttot 4R sro 1 1 


3. 3FJSTFT ^ ^t TJTO Sfipff qft WWT (1.1) ^4T (1-2) STTT M R'flTfW 
f^TRTO OTW 3Hq>aR T OTT £rrrT TfTOTfW ^ SRfef tf-TOR [91 % a^^URErf 4R 
P;<g<r|lcl ?4" e t'<.7| 


H 


r m, n (aj, aj\,p 'l rx ra n 

I f(x); ; ;*l = H Pg 

l P,q (Pj> $j)uq J Jo 


sx 


I ( a j> a j)l’p~) 


(bj, Pj) 


l’q, 


f(x) dx 


(3.1) 


«rw (3.1) 5 RI felT *RT KRTTOl TO srfWTT ff I 


s*Jtr i 


4f% 

<l> 0 0=1 {f(x llh y, a, js, m', y} 


?ft 


H 


m,n ( aj,aj) vp 1 
x Mc+D-i ^ ( X A); ; ; s 

p> q (bj, * 


l 

(P)m' 


f m+l,n+l 

H I xh^-'fixy, ; 

l P + 2 , #+ 2 


(3.2) 
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ff5TT *PT 


(1 — +y—m' —c, l/h), ( dj , aj) v p, (1— a+y— c, 1/A ) 1 

;*l (3. 

(y—c, 1/A), ( bj , Pj) vq > (1 -p+y-c, 1/A) j 

(3.2) if armr ?f%cr I (l.i) sra Tft^rrfer ftrmcw nnrern armem % M arm 
'BSPT f(pc) e S(A, B, C) cT47 irf IPRST ^ | 

(i) A>0, m'= 0, 1,2,..., p 0, —1, —2, ..., Re (1 —a)>m’ , 

(ii) Re { c-y + 1/A <0, Kj<n, 

(iii) Re |^4+A(y+l)|>0, Re |a (c+1)+^4-|-^-^^|>0, 

(iv) Re {5+(y-j8-m'+l) A }<0, Re {A(c+l+5+( a rijj<0, l^/<n. 


(2.3) ir (3.2) (2.4) <rr ntfmm ^ <rc 

f°° xP H [sx x ] >P (x) dx^~ r xP H' [sx^fix'lh) dx (3.4) 

J o \p)m' J o 

H gm H' q^nr) sFr^r: (1.3) tTcf nntamir (2.4) % arfew 4 st % srcr <nrrkr 
arm ^ ; 

4fe ff? 5r^r if a <0 # cfr am nim finm | fair anm I # ^r srcf 

smffar fen an rrem 1 1 

sfan I fafw snfa 

m'= o wi, a, A, y, c % mr irn n*n 4?r«n: mmn ^nft^mr 1131 

^ fnrm-faanfrir fammp nmm 3nrfeT [5] m fair 4n A-w qfern^, nnr 4fw [29] 
4Tf3R-#%n w qffa# 171 m faerra nnann nffann ir fa%r fa?n?*np nnr^n amfe: 
4rr nmfm 4vfa tt nm % =etr s%n [16:i rfa sfmn 5 ttt [ 10] amr fa afan nrnnr ir nrn *r 
nw>ir 1 1 

sfatr II 

nfe 

* (t)=K{f(x-'lh); a, P, m', y} 


(3.5) 
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f m,n (aj, a ,) 1;? 

H | x~Mc+i)-i ^ (x~ h )\ ; ; s | 

L P,q (bj,Pj) i,j J 

i r 

= jk-H X-hic+D-l f(x) . . 

(/JV L P+2, ?+2 

(2 — £+y+c — w', 1 / /i) , (aj, a j)i,p’ (2 — a+y+c, 1/A) 
(1+y+c, 1/A), (Aj, fij)i,q’ (2— /3+y+c, 1/A) 

(3.5) if 3rmT *f%cr K (1.2) ira 'rfonftcr faRRR' tptptr arms 
f(x) e S(A, B, C) cRT pTRf^fecT ST^RT fR | 

(i) A>0, m'= 0, 1 , 2, ..., 0,-1, —2, ..., Re (1 —a)>m', 

(ii) Re {y+c-l/A (Szi) +lj >0, 1<K», 

(iii) Re {A+yh} >0, Re {yl-A(c+l)+(j|)} >0, 1 <i<m. 


! % faff 3TPTT I, 


(iv) Re {B+(y-p-m') A} <0, 

^{tf-A^+l^SlZ 1 )} <0, 1 </<«. 

3rt% 

RPJR TPR 3TT f?T5 SRR % flR (2.3) if (3.5) cRT (2.5) + W % fR ^T 

| ftvT wr I qfr ?rq[ smf zzk qr Rfer qfwR (3.6) stir fftT 1 1 

qf? ^pt ^w^cT stir if a <0 ?r cff ^if cr^> str srinr sur f+yi 0^+1 
^ra - ?tff q^if 1 

aiR II stft fgfw 5?na 

(i) <Tfe SliRilif ffT a=l— fi, m'=0, # eft ft fRR%fer aiR w fTR 
+T +RT fiRTTcRP STPTiRTC 1 ^ <T«TT ff+RR TfTSRR ¥T TOFTC RRcTT | i 


AP 5 
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irf? 


?ft 


Ht)=K-{f( X -Vh) lfl , y, t } 

= 7^5 j” x-y-1 1 (x-ty-'f(x-uh) dx 


( 3 . 7 ) 


f ^ > ft (ftj> a j)i>p 

H [ x-h (c+iy -1 t(x-hy, ; ;i 

i P> 7 (bj, Pj)l,q 


= H 


m+ 1, n 

x~h(c+ in y( x ) ; 

P+ l,tf+l 


(aj, <xj)i,p> (/i+y+c+1, l//j) 
(y+ c + 1 , l/^)> (fy, fij)i>q j 


( 3 . 8 ) 


(ii) 5rf? q-f^rnr ^ p - y=— ^ ^rr c=/x+c' # ?ft p fprfafer spr 

nr<r prr sft ftrsnppF #-<pr qfp# % gp#sR qpft 1 1 p q ft q m 

% #pt nfeFsff ^ spftr m % str f%zrr sn 1 1 


jrfe 


4> (/) = W/i {/(x~ 1,A ); f} 

at 


( 3 . 9 ) 


/" 7M, 71 (&J9 ttf); IjA 

# I x-^'+D-l ^ ( ^A ); . 7 ^ J 

Pi Q (Pj > fij)uq 
-H \ ^ W «W /W; " . <“»■ (1+ '‘+ C ’- ’» . , 

l P+1, 9+1 (1+c', 1/A), 


(3.10) 


(iii) pfe 3 q£kl 'Tftwm 5 f P h=2, c '=— /i+l /2 3 T sfk ( 3 . 10 ) % cTPT 'TST % 
*pt pt $w [14 i qfr aprai % prtpt qfpra *r prata «pt # at fapfafer 
afpra siro prr 1 1 
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HO =W IL {f(x~W); t } 


(3.11) 


cTT 


L 4, (x-*); S ] 

2P+1I2 

~ v ~ s 11 K f* _/ *~ 1 2 3 4 * 6 -ft*)*’ M— 1/2; s] (3.12) 

^ (3.12) It STR *f%?r L cTSTi k' *TT*m mr *rrf5R #%?r Tfocfr % ft-rir 
3TW | f^nra; qf^mfocr fetr ^ricrr f 


L {/(*); 5} =j o e-sk /(*) dx (3 13) 

cT4T 

( /(*); v; 5}=| o («)«» K t (sx) f(x) dx (3 14) 

(iv) qfwrr (3.10) if ^M )C W-l#-CT ( 3.10)^w^lt 

H :^ <rf * nf ^ 5T#ar fir wnwi * T f -rftomr ^ 

fTcTT | I 8 
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*TT *?ST-3r?T smm 

fiiwitaw fast ct«n srssrftq- focnft 
sftvtrgr *t?t site fogfasn*ro, fHTfpn? 


[ 5TTRT — «PPffT 1, 1987 ] 

WRTCT 

firff if f3ft*r, em 3fTitf«r w cfrr % 

35T srsq'jpr jy*fr, snt (50% sra yiPwr) ot wr sra^rrsff ^ ferr *m i ^ 
9 wf *ror sr^srr Jr «pq<»>*til*i«iT ^t ^^rrftr^ HwffNfr ?tt 3fft gnsm ?5 ft % ?n«r 

^STTfapr 'RRTT *PTT I 


Abstract 

Effect of soil-water content on the persistence of dithiocarbamate fungicides. 
By S. G. Misra and Amberish Tiwari, Sheila Dhar Institute of Soil Science, Allahabad 
University, Allahabad. 

The persistence of three dithiocarbamate fungicides viz. Ziram, thiram and 
zineb was studied under dry, wet (50 percent field capacity) and flooded conditions 
of black soil. It was observed that the persistence of fungicides was maximum under 
dry condition and decreased in wet condition while minimum persistence was observed 
in flooded condition of the soil. 

+=*+-iifWi jpt spfPr tmr: sfNr rprr ski sinfspfr % |§ ferr 

^Idl I 1 WJ^TTfwf RT tpfPr ^ 'Wfa fef+N ftrfET % ft JTT 3PRTT 

srcr, ?stt if, SfRr *>t ai^r sp^rtpr^t ijr. if t^rtt 1 1 1 ^- 

^ *r [S] % spprrc, fes-tiw *jrr ?nnpr 50 sr%w sj'w irt if f 1 r 'r|^r 

TOmft % sftfrpR, afk srfeenrf siH^r-st^pr sprt *pt- 

% TrR^RT *TPft ^rpft | (%^TPPT)P»] I 
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stp nfeprefe: RRiffeT r Rnffer 


^RTfeRTfe RTRTTfefr “FT #1 wf cRfefeT trsf SRWf # RTferf % 
feiRR % ffe feTT «TT TfT | (fe Fcf mqferfe 11] ) I 5T?T ^ *Tfpfe 2 r 

if nrfenr % tt-rtcr % fervor if f%t*r fe f*rtn r ttw srfer fern | i % nt 

5PFR fen rnf nnfenfeJ H fen fefe % H<TTF ?T aNftfemr fefer R 
¥^Tcnp^ feRR fen 1 1 ann^r Rifsr-feRR if anfenF nfeT if fer fer fer rt st?- . 
fefefeR RRnrfeff r if fi< trt ferftr nrnnr nenm^nF srfer ffe 1 1 
fefen w if fen fe f® fenff % 3R;nR n RRRRt ^r 1.5 I3ni^w^ fer 
| (nfer nm 3F?r m ) i f® fennt qfemrf % anprR nfen r if Rnffer <?mn 
4 mf cRt (feferr fe ^nmnfef 61 ) fen |, nnfe nfe *rer if fen r rfefe 2 
mf % srfipF mw| (ft^tnn [17] ) i nRfer fan-aft if n^nsfe^fe RrRrrffef 
% pnffer fe ffenr ir Rfenr rnffenr qfewnff r shtr | arm srnjn wto it, 
Rnt ftf ^RfeferafiR wm^Trfeff % feren r anwr f<R, nn fe 3 rrt 
3nrRTarf if srrt fern rt | i 

SnfeTTc^ 

rmpr srsnnn % ffe fer fer ^r^rnfferafes ^apFfefef r =jmn fen w % |- 
fartn, fen fe arrfer i fefen fet f^T r fer-nffe mf if n^r rc fer fen n*n 
sft^ 60 fesf nfe ^nff n rnn ferr nnr i w sffr feR apt nf f^r # 100 rim nrar 
fen n nt nf i fen ^n^mfefT % fer ttfsw (50 ppm, 100 ppm <rt 200 ppm) 
tnR fen fe i n nnsn fn fR>, nn (50 nfem) n«rr sRnRT sRwrsff n fnfer 
^i nnr-nffn fen% % 5f nnr lof fer, fern nm f«rtn fer fe>Sr n«n *nst fe, 

% fersn ^r fen^R- fen nm i fe- m amfeff % wk fe€t % ng% fenw 
^r ‘tnfenqt ffer' ir (feRnfr tfe 3nn [l6] ) fifet n ^n^nfer # nrar nTn 
nf i fe? €r 3Rf£Ri t fefr if nnfer nnr nf, nmqr % fer rf- 

t^t |fefe afer ferr fot i 

q'fferm ?t«?t fe^n? 

nmift l ^ rw | fe ^tsp ^ fefe ^rr fersn, nn rm srirt sr^Rnsff hf! 
ar^w nR' *rfn %■ fTnr 1 1 nnsfef ^t fetn % feren tt nfen mnn nf nr 1 1 fntn 
^ft trsr (50 ppm) 3n2T ^tnf nr-Wr (100 ppm n«n 200 ppm) # sr^w srfsr^i 

^ ferfer fan | \ ferf nT?snnf if, ^ mft ^ ife % nR-mn fartn % 
^ i Hrm "R Rwrg'fer Rft srrnt 1 1 ^t sft ^rjrt 3r«ti if fefe % feff nnsir, if 
lot fer f^itn 3?t argqfefe feifer |, fem fen sr# ffnr | fe fetn r fn 
sFHRT 5RRT ^ fecR fan f I 

fn # ^rnnR ampn if srt Rfenfeff ^rr RTffer nf nfeafer w % rt ff ^nm 



for itiM fiT«r cr«rr spppftr %p#t 
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ftr#P ?rt 


PK«fi l 


#t ^r, pp ?r«rr ppp*p 3t^tt3?t Jr ftrtp 4# ppftpfp (pftpp) 


STcfFTR 

50 ppm 

100 ppm 

200 ppm 

5f 1%P 

loir f^r 

5# ftp 

10# ftp 

5# ftp 

10# ftp 


49.1 

18.4 

52.6 

26.2 

59.6 

31.1 

^nr 

30.0 

5.3 

43.2 

9.1 

50.4 

10.2 


24.7 


28.4 

... 

33.9 

... 


| i %^Kiff-qr it# gnr ppffspF F4rftrcP ptp #to p^o pto % ptpt 

smprTFT tp ftft pp ti#)p % pi? ?rrar ^pt f% pit stippipf *rt #t ppftp si'iw if pid 
20 ftpf Jr fppfor fr ptpt | ppftr stpfpt Jr Pf 2 p#f Jr 3rfgpr ppp pp FPrf f^pt 
1 1 #1° ttp° ?ft° snpptpi: pt ptp ft ppp 3TPPM#ft ^&p#t#t pt fwrqrsfr p wfw ippt 
| (prfiiPT tt# pppt£ 23] )i 

fpT Jr ftrtp % ftppp % ftr# Tjpppft pptptpt pptp pp 1 1 ppTfFprp-Fpl- 

<J^W PcftftJlHT fJwftr ftRP PT ftpPP «ppp P PSTF I (TP it# s^vet r 14] ) I SRTtrgr 
fwttppt | fp ppptp jjpt # f#tp % #fa f#^r % fp# stptpptp ^sp#ft ppp- 
<si j -T 1 jfr i 

fEjcq- | fp pp *jpt Jf ftrtp fpwTP % ptp 5 ftpf p ptpp pppp 50 pftpp ftrtp 
PP ftPPP f# "STTcTT | I P*-*Wd: ^PT PT PP 3TPFPT P, ITPT P pqfjpp g^p^fcTr pf 3np5T 

ptptpfp fcRrr | affr pppt pfpftfgpf, sppr ^pt pf 3 t#stt srflrp pftr fr ptc# 1 1 

ftp* pt EP T f P c P 

ftrcp % pptp #r f#pp Jr pt 'rfftrTP ppp ft 1 1 Mp pt f^rs^r srw Efrmr f?T 
Jr, stpfpt Jf pt ftrpp pf sr^-grr pft pft Jr fsp 1 1 ftftpp ppxpipf Jf, ftpp pt tjpt 

Jf **rrftcp ftfi# 2 Jf i«Rid 1 1 fpp | fp f#tp % ftppp pt ^pt Jf ppfj pp ?nft pt 
WT PT FRTfcg- PPTP PfPT % I fppp % E^^PPP FPS^T (50 ppm) qr, ^ fer %5T- 

ITTg- ?ft f«rw p|f 5 TTPT ft I FPSPT t?: ssf f¥r f«T% ^T sr^^Er, ^T spt cM 
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fen fenn fesr nm arwrffa ferret 


3sra^T3ff if i 5# for nt fern nt srfera nqrnsar (Frrfr) nrnr if *r*rfer nnt <rpft afet i 
arfeRm (200 ppm) afr fe f?r nt ^ snrFn if, % 5# fear annnr 3nsn 
(47.9 nfesra ) *«n#t sit, <w# fear *rra li. 2 srfera irn acf w i wt swr am ararmr if 
%aR?r 4.8 srfem arfer fen amfe arapmr sntRn ir, <m# fear f«R*r arff srro fen an 
?mr i 100 ppm it %nar sjmr snpsn if fern srmr ferr sir nnr, arnfe am f# 
araw sf^rfer if Mn nt ^nferfe nff sm? ft i 

mm# 2 


mn # am mn wr smRnaff if Mr apt nnferfe 


nt 

ampnn 

50 ppm 

100 ppm 

200 ppm 

5# fer lOf fer 

5n fear 

10# fen 

5# fear 

10# fen 


28.7 

37.4 

5.4 

47.9 

11.2 

anr 

21.1 

34.4 

... 

42.3 

4.8 


16.4 

30.2 

... 

32.5 



M*t % fercn % fer# TreriJrfe^ ft nff, nfen nfemf *ft ncRnrnt ffert 1 1 trfem 
n*n nfefe pt 18 * % ST^nR fsfer # *RT if fePRar % fet# *RT if nqfem t^marfe 3 tR- 

<n#t ft# 1 1 fefete emr y^c 22 ] jnj fetn % pnfam mnasft smtaff # q-ferm it 
5TR fan ! fe fsRST apx f#nsar fafefeftfH (Sterilized) ^TT if *R? arf# % mn srfafefafel 
*RT (Nonsterilized soil) if aRSTTfrn t ffe | I a Pf arm sftsmnfef # #t feR*T 

% cffe feTRT % Ttmag- if srfeiffetfn # nfm nf mfeR fetT | (^fer fe fe^fn^T Cl °T 
Tg fe arm c 12 , 13 ! rT^rr Tf [151 ) i 

am ajm if feR*r nr srtsr fepren wr: nm if m# an# m# fenaffenf nt arm# 
qaEffem srra ft an# % nrmr ffe 1 1 feg; armmr feT if, fertn nT srferrtsr ferfcr ft 
armr, anmnrfe mmaffe# nT feRn % fercar if fen ft# nt sffe #%n nren 1 1 aramm 
feT if, mttmarw sranr# % afaRfe# srt feriwar (fefSRmmr fe 3rm [2 °i n«n sm- 
fenar (srfsmr wfe [1] ) 4n fern armr 1 1 ttrsp nsn feftfTT [, i % 
tranfn % ^ affe^ nr fefer farnraT aft fe ^ if fetn nt nfer, arr^tarar ff nmR 
% ntn % nn ^ ntfer ncnr 1 1 srr m nRrman nt nt armtnR ^ fen nr 
nnnT fe amnaar sj^t t Mn % nfer fensn % feir ampfetn nmaftn |t nnmnft ffe i 


ffe *ffer fer ct«tt armfe ferrct 
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«pi panfirm 

dimf spmrnfmff if ir msfe % if panfer mm# 'rfemr 

mrffsrcr firm mm §ir i mfesr ^t pmffe fm mt mr mm srmpmafT ?f fife 
cT^rr f«fe qff sferr «r§m i mfe % fe ^r srfe for mm fernm % sttetr tt 

mfe ^T ?«Tlffe Vfcl qff fef srmfeT t mfet 3 if fen 5TT T|T | I 

mfe 3 


^jm qff igmr , mr tnr wn 3T^ri3ff if mfe ^nr pmffe 


ijm # 

50 ppm 

100 ppm 

200 ppm 

3T^IW 

4f fer 8f fer 

4? fer 

8f fer 

4f fe 

83r fe 


27.7 — 

31.1 

— 

36.7 

— 


11.0 — 

13.3 

— 

21.3 

— 


3.2 — 

6.7 

— 

14.4 

— 


nr# 3 % gfe: mm fr srraT | fe mife nfe qm *mffe ^n pmfrmsTT 1 1 
m arffemr yi<-a«r (200 ppm) if 36.7 few, mr *rm if 21.3 ferw 

nm mmrm t 14.4 few mfe % fe fer pfe mm wt i fej ^rfem % mm*r 
^ fet mm % nT«i-trra' % pmffe if m wt 3nm i m[ aft mm t ft* ^ ^ 
ferfe mff fe ffe % mar-mar srrfe' m few m wm mm 1 1 wfefe | fe 
% arret fer irm fe mm ampfei if mfe fe wfife fe ?w fe m nfe i 

?rm if mfe m few 50m: mrnnfe mm wt | (fefe* ] ) > *fi| ^ 
mrr I fe 3jm if mfe - ^rmfe few srmftrm fe fe pt feT 1 1 fe [!>1 ^ 
mfe % ^jm if feren fe #fe ferw mum urn ^wfef fe mfe % ferCT u *r^m- 
fe fern qr mr fen i w% surtr: ^mfe. mfere fe w% strife (fe>> NH + 4 — N, 
No~ s — N mm So 2 *— s) if sftsTcrr % fe w 1 1 w mfre ’jm if mfer m feren 
feff fr srw: ^r mm srr msm 1 1 

^f mr nm aramfe, TmRife? mn - dfnf ff % iW*ff % 

fi# nimm fir? fTdf 1 1 3m: nmfe % fenrnr % ffer smsnmmr mn wf=i+ 

feren % fmr mwm kk mrmnfr mm m tot 1 1 pm | fe '<rarmffem yk 

dtm ft wrr % fermr mfem m fm if, srm mi sfmqmrfwf €t srfen ^mfirm 
% 1%^ mrm w ^ rnnrmp ff i 


AP 6 
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^Tf ^TTferf g>T RTTfgR 


cffgf girRig Wre fi re : gggRTfwf if gggrg g?m ^r gg sggf *rt 5pt %**>, gg 

gr«TT spjprt cffgf ff argagTaff if fatg ggffsrer RTfgR ^rar ^ftt# fins fan crt sn^ifg 
qjgcrg RTfacg gRT i gRggnfsrcff % grnfgcg gg sr ijrt, gg- cr«nr srapTR cffgf t arg- 
RTaff if w WT «tt — M g>f*rtg>srrFfg i 

fcT5TcTT-fim 

iregr T^sh gfgT wff fir o’ gRT, srt £fgggn?r fte farter srsnr grgf % farq 

gg% SfRRf 1 1 
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*ifact fernn, ^t farra < t ftfirarrera , (3o sro ) 

[ 5TP<T — sr^r 20, 1986 ] 

srmr 

sf^r srci? ^rr ^ifer §fer <mr *rf*nr % 'rfferm 3 ?r fesM ^c^tt | i 3m 
5*tt tt ffem tfeu- ^fr ?t 'n-rrf % M fe^ ffen *ptt 1 1 

Abstract 

Resnlt on common fixed points. By Sushil Sharma, Department of Mathematics, 
Kalidas Girls College, Ujjain (U. P.). 

The aim of this paper is to extend a result of Husain and Sehgal (1975). The 
condition that the function should be continuous in Husain and Sehgal, Op. Cit., is 
replaced by a semicontinuity condition. Moreover, the theorem has been proved 
for two functions and a different proof is given. 

1. JTFTT {pc, d) tnfT 5RRTW | I /: X-^X STTST 

| I ^ 


d{f(x)),f(y))Kkd{x, y)vx, y e X, 0</c<l (1) 

ifefer smrra *fj^t fe^Ffr | fe / qvr srfa? x <tt ’tfFFr | eft sr#P 

{/»(x 0 )}/% ^ sraram fen: ffef *f srffenft fTm 1 1 

^PFT tl] % S'Wfcr ftiSHi % ft feum 35T ?STTOT ^t 3fk 
tffet ^ fe? ffett : 
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A 

ttrt ft? / ^ srfcftnpr | -ff |fft? ara*nr z % ftw w >rftmfer ft?*T 
srrar | ft? 

d(f(x),f(y))<a [d(x, f(x))+d(y,f(y))]vx, y e X, 0<a<| (2) 

gra/w sr^TsrRTir ft*n: ftp| ffar | i 


srirfoW 21 ^ ^ ^ ^rftrfft^r % ft«rr ftr?f % sifters |§ srfa^sr ^rTftg- 
fen | fenr fe^rfofer gfe frar | 

d(f(x),f(y))< jS [<*(*, /O)) -MO, /(*))] V X, >e Z, 0 <£<£ (3) 

sftrftraw /: Z-»Z tfffer STTcTT I ?Tft 

d(f(x), f(y))<d(x, y)Vx,y e Z, x?0 ( 4 ) 

^^[*] * WJ fTOFcT FFTT^ srft^t % ftw ST#f?iJ SRFU 3fk 

fH^ft r ft r? wr ^?t ftrs ft?*rr : 


b 


sjftra- ^rftf^r/^ srfefrc fare ftFf z ftaT | *rfc ^ x 0 e z afa {/ n (x 0 )} ^ 
Hftrr ft«| | 1 

rR^ra - f%i [4 i % srf^rcrftr srftrfft^r % f^rftrfer ftre ft?^ 1 1 


sr*ta c 

ttptt ft? / x^p srftrfaa’OT | I <k c rft:?nftrcr | ft? 

d(f(x),f(y))<h[d(x,f(x))+d(y,f(y))]vx, y e X, x^y (5) 

gt/iT^ 3TRfTSrR’5T ft«R fa«| z f zrft ft?*ft x 0 e Z % ftf^ 2 ^ I 3 HP p * r {/*(*o)} 

^?T, 5?roiftr ?t«tt srepr srcnr if /”(x 0 )->z. 

srftrftrerjff % srpjq- |§ ^Frf?F5 ft«n: ftFfsff % siwft 3?r ^mict ^ 

%| 3 F 3 fft^ if srt wftff ftr srszisRT ft^r 1 fim f«tt * PtnftfftRr 

ftfS ft?*TT : 



sfor d 
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^ ( X , d) yf |<l+ 31 4+15(1 it (TSfT *THT Pp 5 cHTT T ^ Sr fafe s F r | x % I 

feTT%TT+r?fcRr^e^i f^r m^r x % m YeX 

(1) d(S(x), T(y))^[d(x, y ), d(x, S(x)), d(x, T(y)), d(y, S(x)), d(y, T(y))] 

«r^t <f> Pptft t > 0 % ftnr srPre^ar 3rt <jfe +t^tt 1 1 

(2) <f> (t, t, ad, a 2 t, t)<t, WZf a x +a 2 = 3 

?ft z e x ^?tt iPrr | f% z srfefta ferc Ppf | s ?mT T spt i 

srpTW ^ 441^1 3T^qr3rf % fcPt m ftrs f+trr w 1 1 Pth 1 - 
P^fed gft : 

sjihr 1 


^trt (X, d) ffar 3f^+w | srk /j/ 2 ct/j/! x % m sPrRra^ | Prorr 

/i/i ^/a/i I I +<? L H I felT Pp <f> e $ JPT ^ TPPTT srfelc? | Pp TH^TT x % ftpr 
Y eX 


d(x,fj 2 {x)), d(x, f 2 f x (y)) 
diyjjm, d(y,f 2 m)) (1.1) 

3T^5fT(T {x n } fm 

f fiM x n-i) ^ it 

X n=i 

L ftfi(x n -d *ffe » $ 

srr qR'Hiha fen oTmT | ■srjrr <£ fwr *>o % P?nt srf^sr # ffe ^tt 1 1 

<KU t, ad, ad, 0< f > a i+o 3 = 3 (1-2) 

€t tTsp z e x w itoT | % z srisrfnr ^fpri%^s fen: Pfs | f x f 2 tt*tt f t f x +t i srirer 
^t 'd^rRi % fe% Pth fkfyd sfePr+T +) 3TM«i)+di fPfr i 


*THT R + TT^T ST^ir ^THffd+'f % TT^HT !pt ^TTH 3W | 1 



110 qi?fc?r stf? 

^tht % tfi tPcfr °ft ?[f%cr arrcTT | fsrsr^ cf> s i/i, <f> : (iJ + ) 5 ->/J + <fr Fcjtar 

arfE^ ster: ir 3?rd m tfaa- cnrr sr^remnr | 1 3 m^r *rnrr 

y (0=^ ( ? > U a x t, a. 2 t, t) 

«Tft y FFFT | Y : R+^-R+ ^ a x +fi a =3 

J^faEfTT 1 

SR^F *>0 % §FT y (t)<t 

lim y n (0= 0. 
n — > n 

3 <w% 

( su ' cm spa r ) =#% <f> znti srshRRr |, era - y a ra*ra<r 1 1 frfft ^rd 

lim y n (t)~A 

«— > r 

^ A^O cR 

^4= lim y n+1 (*KV 1™ Y n (t)~y(A)<A 

n — *■» n~+* 

armg; A<A frdsr 1 1 A=0 i 

('Tal'a'r) 4> ST^RTTTFT eft y sr^TTTFFT | i feTT |3fT | jha^ y n (t)=Q, ’TFT 

5 ft y (/)>f t > 0 ^ 1 ^ y n (0>* ^*0 *>0 ^ n=l, 2, 3, ... FT I W 

^ lim y n (f)-f^-O, fertsrt I SFTT^F, y (r)=* f%?ft f>0 % ?rt y n (t)++0 

7j—>» 

SRf: ^TRTef f>0 % y ( t)<t • 

c\ 

y (t)=<j> (t, t, t, It, t)<t 

at sftfiFFT 1 ^ lim y" (0=0. 3R FHT ft x 0 e X *tt ft*5t > <ft K> ^ ^ 

U — >-<s 


% Ff^TTfEFT ^ 



fiFftfr % faqa if q-ftomr 


ill 


J\fz(. x o)t x t f‘ifi{ x i)i x 3 — /x/aC-^s) x zn — -./2./i.C*'2B--i)» 

x zn n = fif»(x in ) 


TRT ^RcT | 


4*i> ?jK^o. *i) 

q^qat f%at fqr 


d(x 0 , x 1 )<d(x v x 2 ) 
o't fsrafmrc 3mft^T qa sraVr qraa qt 


4*o> x 2 )<ld (x lt x 2 ) i *TRT y=c/(Xi, x 2 ) 

at 

y^cf,[d(x u , Xj), 4*i> x,) , d(x l9 Xj), d(Xq , x 2 ) , d(x^ xx) < ^4y» y> v> 2y* y) 

qfa«Fsr (1-2) ^ 

<f> (y, y, y, 2y, y) < y 
a^T ftr wr y< y farm 1 1 

3ratr=r 

J(x„ x 2 )<i(x 0 , Xj) 

aaT 

d(x 1, x 2 )<^ [4*o> *x), 4*o> *i)> 0, 24x 0) Xj), 4x 0 , x x )Ky 4x 0 , x x ) 

qqnrt 

4x,, x 3 Xy[4x!, x 2 )]<y 2 [4x 0 , Xi)l 

aa qiapaaqr 

4x„. X„ +1 Ky ri [4.X 0 , Xj)] 

lim y" (r)=0 % f<ta ?<0 


=afqr 

cs 

wf^ra 


Ap7 



112 


9 HT? 

lim d(x n , x„ +1 )=0 


(1.3) 


% Tm ft {x n } =fM | jt| qftftr im ft {x 2 „} ^mr | i jtr ft {x. in } 
?fM srpn? ^rfr | i ^ e > 0 $?rr | ft sr#* frfo 2 fc, e /d+ % ftrq; < htt% 
2„ (/c) crscrr 2 W (fcj 3rf%crc=r ftcrr | ft 

d(x 2 „a), x m( k))<e (1.3) 

^THTT ft sftqr TOTft 2k, k s /+, 2 n! (/c) % ft% HT£T T#? 2 n (k) % srftpF | sffc (1.4) 
q?t <jfe q;Tcrr | srmg; 

d (Xznik)i ^2m(i)— 2) ® 

?r«n 


d(X2tnk)> ^2m(A))3>S (1.5) 

?TT sicft T^ft 2 fc, £ e /+ % ft% I 

c\ 5 

^TT'Tr d n =d(x n9 ^n-ri) 


6 <J(x 2 u(^ )? -^ 2 m( A:)) ^ ^(^ 2 ^ ( A) > x 2m(k)-2)-\-d 2m (k)-2-]rd 2m (fo . x 

(1.3) TT^ (1.4) % 

d (X2n(k), £~>co ( 1 . 6 ) 

ST^fw *T ^tcTT I f% 

|^(^ 2 «(^), x 2m(k)-i) d(x 2 n(kb x 2M[k))\^d2m{k)-i 

. 

d(Xzn{k)+i> m{k)-i) d(x 2 n{k)> ^2m{k))\^d 2m (k)’-\'{' d 2 n[k) 

( 1 . 6 ) % fc->oo 


d(x 2 n(/i) 9 X2mik)-i)~*S 



f^|3ff % few t qfwr 


113 


?rsrr 

^(■^2Mtt!+n x 2 mik)-i)~>£ 

W ITPIT fe 

p( 2 k)=d(x 2nik) , x 2m(k) ) 
q( 2 .k)=d(x 2 n{k)> x 2>a(k)-j) 

fm 

eft 

p{ 2 k)^d Mk) +d{f 1 f 2 x 2n{k) \ 

(1.1) 5r 

p(2k)<d irH i q +6 (q( 2 k), d 2nlk) , p(2k), y{2k), d 2m{k )-d 

: f% 4> ^s^rrr sra^RRr f sjff-wf n -^ oo Rife ^ 3fe f^T^F^rr fe> 

(e, 0, e, e, 0)<^ (e, e, s, 2 e, e)<e 

ml fefra 1 3r?rtTF { x „} ^fr 3rgsw | srg-: Rfer % rp few 

fT | ffe z *wfet& f^n: fw? thfi wit / 2 /i ^ 1 0 

wp srcTTT? i x 2n} ?r«rr { x ,„ +1 } trt z ^ arf^rarfr | i mw 

d(fiMz), z)=e>0 

RT RPR n^N % ferfe 

d{x 2n , z) C £ J — WT fe( 2 .<l> *2«+lK - 4 -— 

fwpfefr wrffePT rt wfnr wfe r 

e— y(e) e— 

d{z, Xan-i)^id(z, x 2 n )~\- d(x 2 n ,x 2 n— 1) < 7| 1 ' 

3T«ng; 


Z el|fe x„~*z I 

■n} arfirom ffeT | z 


y(s) _ e— y(e) 
1 2 


d(z , x 2 n— 


(1.7) 
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y (e)<e ?ft — E <e e<e fqfrsr | I 

2=fJJz). WtsPPTC z=f 2 f 1 (z). 

srsff ^ fernr | f% z arfefte f*«rr 1 1 jtrt z^y ?t ssnrftrss ft«n; 

</(z, y)=d(f l ,f i {z), /a/i^K^t^z, J), d(z,fj 2 z)(y)), d(z, / a 5/,O0), 

d(yi,fifz(z)), d(y, f 2 fi(y))] 

—$ l d ( z > y)> o, d(z, y), d(x, y), o]<y(d(z, y))<d{z, y) 
wfftft z=y ?htt f x f 2 tr# / 2 / x if 3T%rft^r %?| ftar| 1 f?r sr^nr 3ft 

I^P 1 



fefsfr % fern if Tferm 
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W* ^ 3?T^T^r 

rrfara f^TFT, srns zwHPsft, 

gstTTS %f fegfgflTHJT, 3rniTHT-5 

[ ym — -ftrsrgR 24, 1986 ] 

tfTTTCT 

y^d 5fW ^ PiHfdfed ST^UT % 

x'(t)= — j i a(t—s)g(x(s))ds, x(o)=x 0 

% ys % ^wnff anRRH 1 1 

Abstract 

The asymptotic behaviour of bounded solution of non-linear Volterra equation. 
By Ajit Narayana Singh, Department of Applied Mathematics, Institute of Techno- 
logy, Banaras Hindu University, Varanasi. 

In the present paper, we investigate the asymptotic behaviour of bounded solu- 
tion of non-linear Volterra equation of the following nature 

x'(t)= — P a(t—s)g(x(s))ds, x (o)=x 0 . 

Jo 

sprtr ?pr # fyfy srft yrty f y PiHfaikd wrc % SKfe* 

yTvZTT tr*fr5p^uT % pr % ^yyrrTr qrt 

\ 

x'(t)= — f ‘ a(t—s)g(x(s))ds, x(0)=x o 

JO 


( 1 . 1 ) 



1 1 8 3ffen nRTnn fef 

nff a(t) cT«n g(x) % femfen nfennf mf gfe ftcft 


a(t)^a(o) ( 1 . 2 ) 

a(t)eC[o, co) 0 c"(o, oo), (— 1 )JaSj\t)^o (1.3) 

o<t< co 5mT j—o, 1 , 2, ... 

g : R'-^R 1 snrnTn sr fewfesn nnn | (1.4) 

nm xg(x) > o nfe x^=o 
mn ft 

G(x)=| g( s ) ds-+ca nfejiff |x|->oo. 

%fer cl] % m r fe cn (l.l) nT.srsnmr a(t) me nn sfenm % rnnnn fen 1 1 mffe 2 ! nm 
nfsr mr *r mfm fen feme man fen 1 1 

sot nfemn ir, mr (1.1) % nrnmft nrmon nm nffe^nr mt srfeffe^raff, infer 
nm stfer % rnnfen n%n ?ra smfen nrnt i 

gm g nte nnnn 

mm fn V(t, j>) nfen mn mm qrnnn | nr fmnfefen nnenmni nr 

nmn | 

(Fi) v : [o, oo)x£-+R+ man 1 1 

(F2) nfen t^o % fen lim V(t, <f>)=o rnffenr ||<£|| [o , t r>o. 

(F3) r^n nnn nnn p E n ~>R+ m nferm | femr fn P(o)=o, P(x)>o nfe 
x^o, P(x)->co nff-nn [ac|->oo nm V(t, <f>)^P(<j>(t)) mmn (/, <f>) % fen i 

sfen l 

mm V(t, 4>) n (Fi) tfe (F3) nr gfe ftnT 1 1 nrm fn Yo nm v(?) nt v(r) 
=V(t, x(., I)) % mr n fen nmr 1 1 mm fe Y (t) nfens fn | nnTnrn 

y '(t)=w(t, r(t)), y(o)=y 0 

m nff 

w : \o, oo)->p+— >P + nnn ^ i 
mm 

ZF"v(r)>w(/, v(r)) 



sfefen 
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t % fen fefer vCs)<v(r) mren 5 c [0, t] % fen 

(a) nf n y(t) nn?n t'^o, % fen fesmrn fr eft x(t) nn?n t>o % M 
fRTT 1 1 

(b) nfn y(t) m arfenn fenh t^o % fen n^ fr m x{t) o^t< coasts iferr 1 1 

fern 2 

n?TB / SmTTm y</<oo n cjfennT | nfe 3TTT %n?T fen / 

a BT BBRTTn fT nfeq; 

/(?)=! exp (— ?w) fi?a («)(y<f<cc) 

J G 

sbr- n % BTfern nnmen | fefer Bnnnn nuintf fest nr qi^fnn nr ^ Ffenr t % 

fen Ret>y fen nr ^fernT ffernm fenT 1 1 

fern 3 

BTBT <f> e L\R}) BBT ^*(x)=^ 1 {^}(JC )fen, R 1 B BB?B X % fen 1 BTBT 0 eL T (J? 1 ) 

bbt 

lim inf {<!>(}’)— ^(x)}>o. 

(j>x), >■— x-^o, x-*a>)- 

nfn ?rm ^rr Pr* 

lim ( ^>(?— s)^0)<fr=^( <£($) ds 


fe >p(t)-+4 nfe-nfe t~^cc. 


ferffen a 

mm 


n(0 e C 2 [t 0 , oo), u(/)>o, w' (r)<o 


cm w"(t)^—k>—cc nnm % fen i nr v,-'(r)- bbt-wt t-+co- 

nnfefe 

nfn fen nfr f efr fern e>o fe' Bn n^fem mjnn /, b ->oo bt nfenn | fefer 
fe w'(? m )< — e. 8 nr nffenm e (2 A :)- 1 rnfen i 


AP8 
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srf^rcT *TTTPT ,J r f%f 


fSRT f^rt ST% % iff ITTTO 3TT TOfTOr | t m+1 >t m + 8. 

t n -8<t<tm, % ft* ^ S3T *TFT WW «PT 3f4 ft?TT | 

w'(t)=wXt m )+w"(t*)(t-tm)< t + e/2= e/2, 

*Tff f* fc*TcT | ? m — S f w % ^ I ^TJTR ^ 5 ^: 5pftiT ^ 

w(t m —8) — w(t m )=w'(t*)(—8)^(el2) 8 


wff^r w (t) srcnJjfR | 1 
cT* 

W SffiTT Proft m % M 


w(t m .^w(t m —8). 
w{t m )<,w{t m —8)—{e 8)12 

<w(tm-l)-( e 8 )l 2 
*Qv(tm-z) — 2 ( e 8 )/ 2 

<w(r fl )— m(e 8))2 


qfc m qqfro frt ft ?ft tor Prds* o^w{t m )<o snro frar 1 1 

SPtfaqrj B 

TTOTT 

w(t) e C 2 [t 0 , 00 ) 

qfe w(t) cT*TT w"(t ) ^ t 0 <t^ 00 , *T RlW ft eft w>'( 0 *ft RfeS ftTO I 

^rofrl 

JTf ifrorm- ?ror ?rff | ?fr ^ Pot qtj*rPT t m -+oo ftaT | farera - \w'(t m )\>m. 

ITTOT f% k qfers I t„^t<00 TT |w(f)| % fat I RTSTORR' srim % £TCT . 

\w'(t)\>m/2, 

<5i«r 

\t t m \ ^mj(2k) = B m , 

^T: *T|WUTR 5T^T qq !Wt*r RT 

|wr m +S OT )-w(r m )| = |w'(f*) 8 m \^m 2 l(4k), 

5TTTO ftcTT | 3TO: qf? m <fftT ft eft 

m 2 /(4fc)< \w(t m + 8 m )-w(t m )\^2k<rn*l(4k). 



3rtf%3? 121 

faftsr | i 

gss sr^w 

stiW 4 

irfe a(t) cT*rT g( x ) srf^sr ( 1 .2)-( 1 .4) gfe ^ 3 ^^ x (t) f*r ft ^nft^r 
(1.1) eft x(t ) t >0 % f^TTK fteTT | sfft 

lim x(t)—o 

f— >CD 

sq<T% 

srf^ar (1.3) ;*>t st# | ft? a(t)R+ «r 'rtfem Q'sb'feij 1 1 swr 2 % ?rt p^tt 

ST-fTSWR c F?fH‘ y(r) fteTT | 3ft o<r< co <TT W <Rf qfcmfw ftcfT | fe 
(a)t= [ e~ n d y (r)(o^t< oo). 


$^ft ^p^tt ^??t q? if <rrq ^fr smim f% y(r) qft gPTRftf er fcrr | ftrerfr 

y[o )~0 "PTT 

y(r){y(r+)-{-y(r-)}/2 

5Tf% o<r<cc- 

f u 'Tftmfer qr# f fr 


r(r, t)= j* exp (-r(t-s))g(x(s))ds 

feft ftsR t^o % f^T 


qpfrf% 


|Ar ,0|<|kW.))|| [0)/] [l-r-^)/r. 

3/a t r(r , t)=r(r, t)=g(x(t))-r f (r, t), 


^TCT Hf ftWeTT I |r (r, r)| wr \r (r, 01 ^ t % ft% T?. r ^0 *r 
W eRf ftP3T wt t % f^T 



I 


f \tt {r, 01 dy(r)<co. 

J 0 

5FPT % §TO 

x'(0= — j* a(f— s)g(x(s)) ds 

= - T{| s exp (-r(f-O) d y (r) j g(x(0) * 
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srf^fT atTRa ftR 


=S_ [«(il 6XP g ( X ^ ds ) d y ( r ) ’ 

3T«RT 


*'(0=— [ a r 0, t)dy(r), 

SRtfa 3R aar x(t) srftaR TfRT 1. 1 

v(t)=V(t, *(.)) 

arr aftaTfaa artcr | a?a 

v(t, *)=G(m)+- 4p r2 ( r ^ dy w 

J 0 


G(t/) = | U g(s) ds(—co<u<ca). 


0.5) 


=afc g(x) % (1.4) # afe jjfcft | aaqa G(x)>a a Fa x^o- HR #T V(t, <f>)>P(<ftt)) 
p( x )=G(x) % afaaat (V3) aft a;fe: flat | i aPaaaj (Vi) 'aar (V2) a?t afe =ar 
«TR^T V(t, 4) % aTaaT fT ft ^TTcfr f I 

aa aar x(t ) aa srf^Tc^ | 
v'(0=g(*(0)(— | o r O', t)dy(r)) 


+ \ r (r, t)[g{x(t))-r r(r, t)]d y (/•) 

JO 

= -( r r* (r, t)d y (r )<0 

J 0 

m (1) % af agafta fraT | fa? *17) aa afcaar | sfk o^t< co, tt aftas 1 1 
(1.5) % spraara aa asraT % faa jfaat %rsr%a aaata ar# 
x"(r)=-y(oo)g(x(0)+ f r T ( r,t)d y ( r ). 

J 0 

ara f%arr at aarat | i afar g(x(t)) faaff wr K Fr qftarg- | at 

| f% r (r, t)rdy (r)! = |jj* e~^ g(x(s))ds jrfy (r)| 

<[“ Kr {\-e- Tt }\r dy (r)^Ky( co)<oo. 



SkRsW TTCTq'l c t><,' J l 
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x'(t ) o^t < CO TT I I qirfw B % 3Tf 3Tg*rft5r fRTT I % x\t) sft Tforg 

1 1 v'(0 % Htfrepq mr^t qfosrm % ffar | f% 

v"(t)=- 2 g(x(t)) j> P(r, t)dy(r)+l\ ‘ r 2 P 2 (r, r)rfy (r). 

W ?Rf v"(r) 1 <?<oo. tt qfcng' 1 1 A % 5Tf srfTfcr fim for 

lim v'(t)=o (1.6) 

t — 

^wfoi qrr JTf feri^i* < <jtt fw srmr for (1 .6) *r zrf sr# PHwftrr I for x(t)-*-o qqr-sm 
r t ~> co i qqspw q?r fowrar snfoqr % ri>0 srfocRer I ffoq% for 


P (r x , ?)— >o ^fr-'Hff 

zrf? qrrir q?T | eft fefT Vo e (o, oo) % foffo f3=fi(y 0 )>o *FT srfmr^ fr?n| 3ffo 
3wft 5P*r f OT -»oo femR jfraT | forefor |P(r,„ t m )}^/3. P 4 \ ^ ?twtt ?r 

< v a i «TT fRRT ^ for 

g~ 0=- j o (t-s) exp (-r(r~s))g(x(5)) & (1.7) 

o<r, f<oo. TRT % g 2 (x(t )) % Zj o<f<co «TC 4'fW | sfk 
S=min {r 0 /2, jS r 0 i(8KJ] 

Tf^mrferar qr? wt 

ify (r, 0|a, 

=#i {(l-e-rt)lr'--t e~ rt jr) 

<K,lr* 

3T!PT^ qfe |r-r„|<S, 

I r(r, t m )-r(r 0 , t m )\^K)r 0 -r a \(r-8)- 2 ^pi2, 

to 

I P(r, t m )\>m , m=l, 2, 3 ... . 
wqrt apf ^ |srr for qrc^ yf qwsfr m % 


-*'(*«)= f" r P 2 (r, rJJ y (r)> f re+S r P 2 (r,f m ) Jy (r) 
J e J r e -S 
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srfarT nKRWfaf 


>f f0+S (rolWWv (r) 

Jr 0 -S 

=(r 0 fi*/8)(y(r 0 +8)-y(r 0 -8))^o. 

m->co, nn ncfafr r 0 e (o, oo) % fat y(r„+SXy(r 0 — 3) I =#P 
y-3Tp?RH I 3Tcnr=r ^Rn 3T# Hf fan fa y(r)=y(o+) cRT a(t)=a(o). *Tf ^HTT (1.2) 
% | I STcP^T faft ^ faRT ^>0 | fafaf fa 

lim r{r t ,t) 

i — >oo 

= lim 1 exp (— r y (t— s))g(x(s)) ds=o. (1.8) 

f — >«3 JO 


A(t)=e~ r V tfa B(t)=g(x(t)) # qferRT =PT m o^t< oo n«n A(t)=B(t)=o 3R t<o. 
nt (1.8) «pt ffan ¥7 1 fki ■srr *rrt | 

lim f A(t—s) B(s) ds=o 

t — >on J — jo 


am nfe: nfar (nfar 3) % fen *pt annfK nf feRfa % fat fen anfan fa 

B(s)~>o t-+ oo. nfanm nfar 3 n^nn nr jfe nmnn 1 1 rr | fa 

A e L'(R) crt 3*fa 'gfarr t 

A* (zV)=(r 1 +/w)" 1 ^o (— oo<w<oo). 

nt fafa fan) | i nf nfar ft fa^rnn an =|^t | fa li?(r)| ^ ?fan K x skt nfans 1 1 sr 
nfa ffanrFn | fa B(t ) qn nR nfa t 'grnnnr 'pnn | i 

nm {t m } nnr {S m } fan arpnr | fa t m >s m >o, s m -> oo crt tm -S m ~+o anr-anf 
m~> oo. tfa g(x(r)) ijfrnnR fen 1 1 .- r+ n fa 


3RPfa far 


(g(x(.t))—g( x (s m ))=B(t m )—B(S m )~+o (m->co). 


lim inf {B(t)~3(s)}>o. 

t > s 


nnn fanr | i fam fe nf anprffe ffan | fa B(t)-+o atferf *->oo amfa 

lim B(t)= lim g(x(t))—o 

t >CD £■— ->C 0 



3r(%^ sfr^TT «r*n«u<wi 
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g(x)^£o *W |"I+ X^£(h ?ft 

lim x(t)—o. 

t—>C 

^cTiTST-STFR 

3rq% ^to 3nr° tnro ^snsff % srftr 3mrR | f^FfH w 

g pla rq ff t^rfl *r faw* irw c^t # i 

fafsi 

1. §rf^T, %o %o. srtafto 3^0 4«*o *ftHT<>, 1963, 14, 534-541. 

2. %f^T, %o 3fo 5TSTT q%r, #0 tTo, q$, 1963, 14, 924-929. 
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arTf3TT#itaH ggqfetf h-^?t % «tt# 


%o q^o 

*tfat5T fa«TFI, TWWHT 5PTgT 

[ 5TTH — 3RW 25, 1986 ] 


tfTTiST 

STf^fr aw if ftr wrf?FW TO# ITR f^pPWif ftRif 5TWT rfSJT rfjinr jrrj 

Tfwfw ^TwraWrwr a-frfcff q# gfwwr ww #-wpt ^Frewr ftr%r 1 1 

Abstract 

Integrals involving certain products of biorthogonal polynomials and the //-function. 
By K. N. Bhatt, Department of Mathemtics, University of Rajasthan, Jaipur. 

In this paper we evaluate certain integrals involving the product of biorthogo- 
nal polynomials introduced by T. T. Prabhakar and R. C. Tomar and well known 
Fox’s //-function. Since the //-function is quite general in character, many known 
and unknown integrals may be deduced as particular cases of our results, on suitable 
specialization of various parameters and variables involved. The integrals evaluated 
here are also used to obtain certain Fourier series relations. 


1. 


mi eft nR [3] ir | fe srgq-feff % U n (x; k) ^ V n (x; k) w 

p n (x) % yfir rw^Wrr mi srr | \ rtt ^rfeff sRiq 

U n (x; k)^ V n (x;k) % fm tRRfofef ^ ^ '4 t TR feRT | [4, p. 864] i 


Unix; k)= Z 
j=° 



(jj+i)lk)n ( l-x \j 

(1 lk)n V 2 ) 


(LI) 


AP 9 
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Sf?0 rr-^0 ^ 




2. topto 

(st) £/„(*; Jt) TOTTOT 
r T /2 


M.jy 

ff ? g 


6?0 = 


cos 2m 6 (sin d) v U n (l-2x sin 2 * Q- k) 

-l' <-'>'(}) 

O' 

QA-») V 

(!/£:)„ 2 v ~ 1+2 hj 


z sin 2 P 0 


(&v a i)uP 

(Pufii) 1?Q ^ 


((j +D/fc) A 1/2+1/) r(iA-i /) . 

i2 P+l > Q+2 


( 1 . 2 ) 


f 2- 2 p z 

l 


(—v—2hj,2p),(ai,ai) vP 1 

(Z>/,jS£)i, q ,( — Y’/2 — w — /z7,/>),( — v/2-hM — A/, p) J 


( 2 . 1 ) 


M,N 

3rff h P q [jc] % fm smrT | i [2] f^rir % sTtroro, y?rr tot toto 

W[ sftcT to %#' it 6] 


TOTTOT (2.1) ft-TOf^rfecT STfrorof % 3TRTO TO 
(i) m=0, 1, 2, ..... h TO yrop I 

Re(v)+2p min J?e(~i')>0 

l<f< M \Ri / 


(ii) A> 0, |arg z| <\A tt 


^TfT 


M 

■ 2 ft- 


Q N 

z Pi+ E 


p 

H 




17 


M N 

cos u e (cos ey U„{ \—2x cos 2 * 0; k) H P ’ Q 


z cos 20 0 


( a h a i)l’P 1 

I dS 

B{) i, Q J 



(( j+l)/k) n TT xJ 

(l/A-)n 2*’« +2 *7 P »« L2 



H-T;;?rrr % =n% ^ n r mr 
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2 - 2 P z 


-v-2hj,2p), (fli,aj) v p 1 

(M/)i.q> (— y\2—u\2—hj,p), (-v/2+u/2-hj, P ) l J 

+t sr+msT srftrsreff % sr^pfe fsr | f+wT (2.1) it fr ^ | 


1 ^/2 

cos (a+/5) 0 (sin oy- 1 (cos aV 5 " 1 U n (\-2x tan ^ q ; k) 

o 

M B f 1 ( a i>0'i)l>p"\ 

do 


MB f 

. H\> 0 j ztan 2 ? 0 

’ l 


(biPi)v Q j 




n \ (U+WWtt 2 «-™hj xj h m+i,n+i 


(l/k) n -T(a+jS) 


2 Ph2 ? Q+l 


2 2 P z 


(1 -hj- a/2, p), (<2/,a;) l3 p(( 1 a)/2— Ay } p) 

( 1 - 2 /z 7 ; 2 p) 9 (M/) 15 q 


STTO f% h SFTT<^ gVfe fft 

^4>0, [arg ^| <| /4 7T 

ite(a)+2/> min >0, 

1 </<M 'ftv 


3 fh 


Re (8)— 2p max j — -) >0 

i</<^ * «/ I 

J* ! sin (a+/2) # (sin 0) a_:L (cos tf) 3-1 U n (l—2x tan 2 ^ 0; A:) 

(tf/,a/)i,p ''j 


iifj f ! 

Hp,Q z tan 2 9 Q | 


(bnfidiiQ J 




Sw n ; r « \ (0* 4- 1 )l k )nV” 2 *^+*hj . tf+i,* 

■ (1 Wn nd+py- xJ Hp+2 ^ 


J—O 


27+1 

Q+l 


r 


i 


2 2 ? r 


( — hj— al2,2p)(a t -,ai) liP ( 1 - a/2 hj,P~\ 
(/? — 2hj,2p),(bi,fii) 1 ,Q 


( 2 . 2 ) 


(2.3) 


(2.4) 



130 %o ^g- 

sfr (2.3) if trfipFsrf % center tsr | i 

(ii) Vn(x; k) <n% H*rre<T 
f’ r /2 

j cos 2 u 8(sm 6) v V„(l —2x sin 2 * 0; k) 


MS 

XPQ 


f 

(«;.«/)i,P ' 

z sin 2 / 5 0 

*. 1 

(k i,Bi) ly q m 


de 


Z (-l)if • 


l-m) 


J = 0 


.. M$~\ 

xJ H ph q + 2 


2~*P z 


l 


(~ v— 2hkj,2p)(a i ,a i ) 1 , P 
(bi’Pi)i>Q>(— v l2—hkj—u;p),(—v/2—hkj-\-u,p) 

r 


(2.5) 


5 V I* n , M N I I (<2/,Ct*)i 5P "1 

, C0S U 0 (COS 0? V n {\ —2.x COS^A 0; k) h p ; q ^ 2 COS 2 ^ 0 | I 


(Pufii) hq J 


= 2 (-l)if ? 


i=° 


7T MJV+1 

(1)^J 2 v + 1+2 hkj XJ H P+\Q+2 


r 


( 


2 _2 P z 


( v 2 /z^c/, 2 p),(( 2 / J a/) l9 p 

(f>i^i)i, Q >(-v/2-u/2-hkj,p),(-vl2+u/2-hkj,p)j 

f 7r /2 

cos (a+0) 0 (sin 0) tt - 1 (cos 2xtan 2 A 0; Jfc) 


( 2 . 6 ) 


(Pi$i)l,Q J 

= E (~\) ( n \ 0 ~^ n ^Jk 2 a+2 hkj-i y w 

i=* /w;~ (%r( a+jsr~ 


M.^V 1 

// P q | z tan 20 0 


Af+1,^+1 r 

XJ -ftp +2 Q+l | 2 2p z 


1 (l~a/2-A^p),(fl />0 i) 1# p # ((l — a) /2 — hkj 9 p) ") 

( P-2hkjOP),(b i .p i ) bQ J 

i *72 

o SIn («+£) 0 (sin 0)“- J (cos &)£-* )/„(! -2x tan 2 * 6; k) 


(2.7) 



H-»B5R % ’TTTT^r 
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M 8 

Hp,Q 


z tan 2 P 6 


(a/,a/)i,p'l 

I 

(^/ A)i>q J 


= 27 
i“° 


. i )J ( » \ C+»fa2" M ‘>-' v ^. ^ H 
’\il (i)iin.if) 


r Af+l,if+l 
! P+i.Q-l 


f ((1 -a)2-My.P),(a ; ,a/) 1>p! ((1 -a)/2-M/,P)l 
i 2 2 p z I 

L (p-lhkjlPUbiMuQ j 


(2.8) 


sreffrRrw ft tsrenr srfir^sr gfr % *fr mv x x x (2.1) % (2.4) % 5tft 

'df+'iPsjd ^ | 

(2.1) spT 

(2.1) sffr I ^ p % x*nx ’i? s’# ir^-gr#3f w 

swppt # wr | sfr- % in? *rpm % ^ft (2.1) t fetr *r% srfaw % 

aRTW tsr |, 


nrtbi-Pi £) ii r(i-aH-ai I) 

(2.1) 5TOTRI=,— (~ - — 

2tt w ]L q p 

n ra-bi+p; i) n 

i=M+l :=S—1 

zi j„ 2 cos 2u 9 ( sin 0) u ~ 1+tp Z u n { 1 —2x sin 2 * 8; k) d d}d | (w=^-\) (2.9) 

m Mv [4, p. 864 eq. (2.1)] spi xapdxn t Q-x r^Rw^r wi itpt 


A*+«) rq-u) r 

2 u4 ' 1 (l jk)„ 2w m’ JL 


31 


i7 

7=1 


p. fj P(1 — 3/4- a/ 0 

7=1 


iT r(l-bi+bQ fl r(ai-ai£) 

31+1 7=37+1 


(*) f Olk,n-\- 1 -|-2p£) 

*2^4 I 

L(^j v /2+p £ +w+ l),(/z,w/2-f />£— 3-j-l),(~ !,#-{- 1), 


(ljk,lfk) 


; -jc/ 2 2 * (z/2P)5 <7g 
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%o iTfro 


3Tff 2 F 4 ( *> ^ ^qTfcT fT^TT^rrft-dTST W | [1 > 7] , 3R 2 F 4 ( *>-^5R % M sfufT 

fq^q’q ^ra% qqr qq qq*?rq % sFq qrr qq?r?r it fir (2.1) wr qfspq t«t itm 

ftar | i 

(2.2) ir §r?t (2.8) cpf % ^rwt sqq%qr (2.1) % fr |, srr ^ftt 
ft| fqrf*T [4, p. 864 eq. 2.1)] % qqR 7T 5FW: [4, p- 864, eq. .(2.2)], 
[4, p. 866, eqs. (2.5) qqT (2.6)] q=f [4 S p. 866-867, eqs. (2.7) ir (2.10)] 5rT9T 
q>?ff 3iT ^F^cT t I 


3. Effw ?9TT®f 

(2.1) if /c=i tt fir qqq qqiq^ srrcr fl% | f^r t^r^f qfqfeqf qq tf-qwrq 
gqqqvq fqfp- qf m | 



cos 2 u 6 (sin Oy- 1 


P n { 1 —2x sin 2 ^ 6) H p Q 


z sin 2 P 0 


(ai,ai)i,p~\ 

| d6 



( 7+ i)n r(^-\-u) r(\~u) . 

(1)„ 2 V+1+2 M XJ 


M N+ 1 r ( ^ ~hj , 2 p)(fl;,a,-) 1 ,p "] 

Hp+i,Q+z I z 2 _2p | 

l 1 (bhPi)i’Q(-v/ 2 -u—hj,p),(—v/ 2 +u—hj,p)J 


(3.1) 


I# 5RTR % qqppjT (2.2) ?T (2.8) % STT^ 3TX ipfTq | | 


qf? (3.1) if h=o qqT n=o eft fif 5091 [5, p. 15] STUT flqT I 


q-ft qff, (3.1) y fq%T 3T?q^ | 3fk qrf qTTfrqqr fqfw 

T R9H' fqfw sr^rrsff % w if | i srqqq (3.1) qf) qfrqqT ir 9<fiM qq qiq 
^rr qqqq | faqif mfiqq' fqfw qiqq qi qqpff qq gqqqiq Orf^r fraT | 1 
?qt qqf f*r 3 pt% qfrqrq (2.2) ir (2.8) qq? % ira sr^ qqr qqr qwrq qqqrqr qqqff 

fq-fw qwaff % if STTH tfiT qqqr f I fqqg; fq ^ f^TcT qqq qrqqr qff I 

4. H*5TOfrt 


(2.1 ) % %er (2.8) qqr % ww *nwf qq qqqfq qqq 'gforc sffaqf qft qrf- 
qrqfqfqq srfq feff ^ f^qr wt | 1 (2.1) 

?#1 TT qf f?TS qPC^ % f^ - | 1% 





133 


m jv r 

(sin 0)* l/^Cl— 2 jc sin 1 2 ^ 0; A) H P ' Q | z sin 2 0 


I 

(Pi$i) i»Q J 


1 


7T 2°' 


g- ? Ai+r) r(i— r) A( r > h ») cos 2r 0 




A (r, »)= f (-i)i (;) (2-* *)i 


2 2 P z 


(-v-2hj,2p),(a i ,a i ) 1 , P 1 

I 

(*/A)i»o*(- v/2- r-hj,p),(-v/2+r-hj,p) j 
h THJT SR ?TTOT I, 0<8<rrj2, A> 0, |arg z[ <|^ w 


i?(v)+2p min i?e(~\>0. 

i<i<ar \pi/ 


TTHTT f% 


ir a - f i 

/(«)=(sin 0) a U»(\—2x sin 2 * 5, k) H p q | z sin 2 ? 6 | | 

L ' J 


(4.1) 


= S A r cos 2r 0 0< 0< w/2 

r~o 


(4.2) 


=?%/(P) | srk (0, it/ 2) *r mP<ss fronw toto | wro jtoto to ( 2 . 1 ) 

to g^nraT ¥ tf'wfTOr frorr to toto | sfk 5OT % (4. l ) ^fTO to tot 1 1 stto 
tort % tort 'gfV-R to w to Rnfror frorr to 1 1 

fTcT?raT-5Tm 

TOo qifo TOo ^TO, TOo t(?r° Tfo TOW TOTT TOo %o *fto yTO TO TOTORt | 
fTOfRT W WTO TO TORT if ’JfTTTO HTT TOTOWW fTOTT I 

1. trffifV, ito Higher Transcendantal Functions, TOW I. 1953, WTOflRr 

njTOW 


2. TOW, Too, ?iio 3j%o 4«lo HtTOo, 1961, 98, 395-429. 
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%o TT^-o VTg' 


3. snrm:, 3 ttt° ^tt d^rc, srrco *ft°, sro *fftno ( sretrw gft?) 

4. =rft, ffetR 3Ro RtT q'HTo 4^0, 1980, 6, 863-69. 

5. WK, wrfo w° WT xm, Wo ^to, sit$o (wTfrar?), 1973, 7, 13-20. 

6. STteWHT,. w° W°. g^T, %o ?rto cTSTT ’TtWT, w° Tiro, The i/.functions of one 

and two variables with applications, trfiiTW "Tfer^T# fff WT rtgTtT, 

1982. 

7. TTW, f° W°r 5^° Wo *T>HTo, 1940, 2 (46), 398-402. 
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2-ftta> imfe 5r q*P fm fa? s^ra 
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star zm *itaftar 3 m 

qgo sfto in, ^rfo %o ira? t?o %o grsrt 

f^TOFT, 3TRo 3to tr^o ^TJ%3T, STPTO 

[ STTO — Iwkpc 2 , 1986 ] 

tfKT*T 

crPTBT =rRT-Tt?5aT % 'jof crCPT# STToT f^TUT W | 3ft fe^rfff mppst 

stp sm^TT jftafir spfte 3rfcr?rspjr 1 1 faftw srrcr-Ti?£rrr sr?ff % ft# vt 
srffrfrsr snpr fen wi^wrwfe fri % ft# srf^rraf^ ar^r trftrfftr 

% *TPT # sftr grr? a m>-n gif t?T q'lc-id 1 # ^cft# *f 3 (!rqfsl 4 > ?Tldl ^ I 

Abstract 

Thermal noise in single injection solid state spherical diodes with shallow traps. 
By. H. O. Jha. Y. K. Sharma and A. K. Chaudhari, Department of Physics, R. B. S. 
College, Agra. 

The thermal noise was estimated in the complete range of current-voltage chara- 
cteristic of single injection solid state spherical diode with shallow traps. The noise 
resistance is derived for different current- voltage regimes. It is observed that the 
characteristic parameter for shallow traps is very effective to change the value of 
noise resistance and the mean square noise voltage subsequently. 

f%*fr #3 kT tPJTFfr t T=T # 3### ft tPTT%IT rWT S-m^cTT Tf Bfpiflpp 5PTPT TfcTT 

1 1 grtn st #vr [1> 2 ] % | f% stbpf % sft snrr tnf# 3[f 3p*r #rar 

| fsra# rrr'fte x? |TdT 1 1 ht&t =# T=r tftecrr % ?3i4SH sra 

mvffzr %• srrfi-^tvSrfT arfavrepr % 'ttpt *r frr *r spg'fHpr ?n% 1 1 

cmT fcr?r a#fpr #ftr # soften # |, ^ff ^1 ttppfpr srr?i wr 

ir ferT *pit t f3pi% Tf<«nm s’pfpr <srMK Tar qfppp# 5f fen wr 1 1 
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in, snrf n«n 


itht f% sFfSrzr ftnft mm^R if | f^rerif f'ff #ff qufcr n*Fnn 1 1 

fe©% CTT % q^cT tT=prn?r ?%^F?FT 3tn TRT snffs if STITT 5T4Tf #T SrfaurfsfRr 

^ ( 1 ) 5TCT (2) STTT folT TTTcTT | 

/= 47 re^n(r) r 2 £(r)= 3 T^T (l) 

S' 2 ^( r2£ ) = "( r )- n « ( 2 ) 

5f^T / fn cTTTT, 0 I fqr SfTT STf^rfSTcT 4W ITHTR, fc 4?T TTT%T 

^ttrt, n n«rr n 0 otw: ^rt arrpff it# rrrfTT ttrirr 4 R # rrscttit f i r i^fNk 

Tfenn affersr | i 3TTfir=f» nrt % nfm nf^sr apt 


£(rj=0 (3) 

STTT spRI ferr 5TRTT I I ^g^RTT % 3TTCTTC JUT °?T^T #t?£3T 4# pTH^Tfer o#5RT 5TTT 
1 1 

F= f ra E(r) dr ( 4 ) 

J r c 

i3T|f r c TWT r a OTST: P*ftr cT*TT f^TTC? | I 

^ spt RPTT ?rnT TTT# 2] 5TTT #T Pf ^#fq nfcTPTR fefST IT ^T f^RT TRTt 

I I PT #T 'J«TP-'J ? TP %r#T, I pSTT II if PTeTfiTP PTf%P RR T x PT it 

f^mfer Tm\ rtrt 1 1 wrapTR (l) tt«tt (2) srata f#far % §ttt srer 

I am II spr isTin | i 

SRT I (r c <r<r*): srr%?T STsT 


I=4iTe /x/z(r) E(r)= 3 T^R 


( 5 ) 


Be d 
e dr 


l_ 

r 2 


^(.r 2 E)— n (r) 


( 6 ) 




( 7 ) 



ftftfter srftteft ft ?rr#r rs 


137 


II (r f <r<r a : ftTfftp ft? 

I = Am nn Q r 2 E(r) 


( 8 ) 


Be 

e 


1 _ 

r 1 


(f £)-0 


( 9 ) 


ffiTfftR? aft ffv (5) ft trar (7) ?ap % tfftfaxftlr gTTT w SPPF’ fftapT# 3TRft I 


577 e 2 /* / 7 0 7 


( 10 ) 


«$(% ftcTT | ft? STRT % ?fR ft f fe % *TT*T SPilftpP ftftte aft 3TR 

srraT | I 

SCMtH T? Mf<<W 

mfra' "p? ^^ft fftapfjJT sftr 3TCWT fttftk STftk ft ?TTcT fRTT | ^ 

ctrt *rr ftft^crr ft fft^rftr % trit ?ftm 1 1 ft a ink ^ ?ft ^t?t ftftr P>*i =pt 

■Hgr j -ic rr ft irrar ft^T ^t h^rtt | ftraft ^^txx ?#rr ft fftsnftrer TpT 1 1 xm 5 pt 

#cr -Hkiax ??r %x w ft OTftw Tfm 1 1 cnftftr xs aftr ^ *rf ft strt ^nft> 

^ft^r % fftft m w fti fr ^x ftnrr 1 1 ^jft ftgft ^iftr? % sttt’ttt ^tt xx fft^r 

STTcTT I I 

cjHs< ftfaf 1 - al % 3jffl T > : WRT ft fftPTT crap srflftr ft *Tn2T aPT X3 

af'-'-TT apT • 


v 2 =4ft TR&f 


(H) 


dil'il STcTT %_ vji^T 

R=VII. ( 12 ) 

tl ftWiftl ft k ftl<?d'Ji*i W 1 T SIM'S cTTT^ ftl 1 R ^ siftlf % 31 kM K ^3 STftfTTST i 

9KT % s^r ^n: tt ^ftnr x srfftftsr cm *rm 3 ft xs ftTeZcrr 3ft sftft?w 
(4) (8), (l 1) cm (12) ft tftRcr^ ftrerrar ^nm | 

R (r a ~r c ) 

Ave w 0 r a r e 


( 13 ) 
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frT, srfrf mharrt 


V 2 


kT 

ire n n 0 



(14) 


sft 5Fft? % srrnft to anfsrq st^tt f i 

ettot % toto tot %f%q to qfrotsr cm toto to to =ftrocrT to (4)-(12) 
mtrom % o^c4>h ftm toto 1 1 


(15) 

(16) 


y/3 

( 1 \ 

J ~ 

\4irn 0 e m rj 


1/2 ■ 

11 

r c 

5 

~T 


v 2 =4/fc TR Af 

STRT % 3 TO TOT % pPt TITTO % sftcTT qTOTTO # 5 F / I I W ftqfcT t 

TOtTOro (4)-(6), (l 1) ?m (12) toto to % fro f^rmrfmi%cr to^pf tor toto | 

/ 1/2 3 -5/2 l/2\ 2 

( 10 r a +r c r a -11 r c ) 

R = L TWZ7I ■■ ■ g J - (17) 


— 2k Tf f in 1,2 , 3 _s ' 2 „ «*\ 

V =75 7WV \ l0r * +r < r * “ n r ‘ ) 

fcftxp-n 


(18) 


qTO^r srtsrroq Jrfe^Jr tot tot qroqtt ?%toh stTramm ^rr Jr TOftr xx 
% M totot rto f%^ f i to trfqrtar qq w qfr to qtroT % yq frorTOT qfr srrm % 
faro, toto qq tor f %qro tot % fro foartm qqT 1 1 crrctq to fqro tot tt 

■Hcff^ r ftcrr | srk tottor tot Jr ife % tor ft Tq qTOTqRT | i qiqtq to tt fe^rf'ft 
to sm qroq: aror % to f%qmr tot xx. arm 1 1 mrot (17) cm (18) qf 
fq^mcT f f% ottt % tor srtor tot it tom stt%w crtr to to qqRT | i 


fqqsr 

1. qRST after qo, Solid State. Electron., 1966, 9, 899. 

2. qft, Proc. IEEE, 1970, 58, 1178. 

3. TOTS, qiro qo tm tof, qto, Current Injection in Solids, q^P-W TO, yjRTTO 

1970* 
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%o jjTjrf 

nftra fenn, tist mrasfftrrc n^nfenHu, 3m sr; 

[ yrm—irf 1, 1985 ] 

3T7TOT 

?T^.9 <.'*MlfMdlM 3T ■MM % TT? smmm 'SMm'Vi fTIT^'MlfMdM i^mT 

3TSTT H-*K*PT q]% t^t MMI+<?1 *pM i+M 3R7T % fet felT f I 

Abstract 

An integral involving H-function. By Rakesh K. Sharma, Department of Mathe- 
matics, Raj Rishi P. G. College, Alwar. 

In this note first we evaluated an integral involving hypergeometric function, 
then we use it to evaluate an integral involving hypergeometric function and the 
H-function. The results are believed to be new. Two very interesting particular 
cases have also been given. 


1 STCeTHRT 

w [2] ito y^iRd H-ymr ^rr fen st^k % qferrfe h/=f srefer fen nferr 

<;ri 

^Z, M-fer-gpffe 5RJTT M5T | sftr srm?r w cTTf mfer I fe E-W 

I OTT 
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7T%9T %o STITT 


n r(bj-fjs) n r(\—aj-\-ejs) 

1 

«W= ( 1 . 2 ) 

n r(l -bj+fjs) 27 r(aj-eis) 

j^m + 1 j~»+l 


sttotoM % %5 ftm | ( 1 . l ) % crfsr&r tot to totttot yfcm ariw# 

TO 0=0 cm [arg z \<\ 0 tt , 


n 

0= E 


(1.3) 


STT TOcT if (1.1) TO) 


H 


m 


p q 


n [ 

q L 


Key, gy)/>] 
K*r% /i) ? i 


% Stct toUrt frorr i 


2 . gw qform 


ww fr ftrofirfea qrfroTO «pt i 4 from' to softer fran 


b 

{x—a) u 1 (b—x) v 1 (x— c)-“ -0 


2-^1 i(«+v), |(w+v+l); 


4 (JC— a )(^— JcX^~ g)(g~ g) 

Ki-cXi-alP'""' 


] 


dx 


=(6-a)“+ 0 ^ (b—c)~ u (a—c)~ v 


m m r(y) r(y~u—v) 

r(u+v) r{y—u) r(y— v) 


(2.1) 


4 JficT f% 


2?e(«)>0, i?e(v)>0, Re(y— u— i’)>0, c<a<b. 

: (2.1) 3ft sfTO % TO*T TOT #t / % 3ff%cT TOE, II^TOtW? TOPT 
TOTO “FT, TOTTOFT TOT TTTOPT TO TOT TO# #t 3 RT<M (tf, b) if «MV 
TTO 3rftmTO5ftHcTT % TOTO #ST TOTTOT TO *TFT qfWH [3, p-10(14)] #t TTfTTOT 
% faro# efr snf % TO#troTO % fir fror qfroppr srrcr ften | : 



H-wr sttstt 
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/=(6-a)“ + ’- 1 (b—c)~ u (a-c)-” r(u) P(v) 


z- 

o 


(u+V 

\ 2 


/K+V + l\ 


A' 


In 


( u )r OOr 2 2r 


( v )r («+v+2r) r! 


sfc ftr Tftwnr 


(2z) 2r =2 3 '-(z) r (z+i) r 


cT«TT 

J’(z+r)=(z) f P(z) 

5PT 5RT^r SR ?r«n %t 5rtf %% (2. 1 ) %T STtfccf fRTT | I 


??r% ^ fir ^ *tft farmer | fwf qsre ^*n 

i/-W=T ftffcT I : 


5 * (x-a)^ (b-x)*-' (x-c)-^v zFi |“+ 1 , 


u±v k+v+ 1. 


(x-a)(b-x)(b-c)(a-c) 

[(x-c){b-a)f 


xH mn \ z \ {b ~ c ^ x ~ a) } X i ( a J» e i\ 
pq{ \(a—c){b—x) > x(bj,fj) q 


dx 


=(b—a) u+v ~ 1 (b c)~“ ( g - c )-» A).gy- y “ v) 


. rr m + 1 »+l f „ . (1-a. A ), 1 (ay, «i)jS, (r-M, A) ] 

‘ P+2 9+2 L ' (v. A), x {bj,fj) q , (1 - y +v. A) J {Z ' Z) 


Sfr.t 


A>0, c<a<b . Re(y— u— v)>0, Re[u+\(bjl fj)] 0,j=l, ..., m, 
Re[v—X(aj~ljej)]>0, j=l, ..., n; B> 0, |arg z\<\ 6 ■*, 

0 tsr fr I %r ( 1 . 2 ) 1 1 

: (2.2) spt sRTT % f%+ (2.2)% Jf (1.1) % 

% >rsff *r ff-w srf^nfqcr sr% ?r*rr *rht?pt % %t % ^ft faff?r 
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%o srirf 


TT<T STf^RnTWr^TcTT % , »>K U I tsr | c riT ,I rT’T (2.1) *fit ^r^T^cTT ft 3TT'-«a R«ti 

?rtn^r afk ( 1 . 1 ) *nnwT ^ ^ ^ ^ tc ^ 

(2.2) 5TTO fTcTT | I 


3. fafelGJ 5TfntT 

(l) spj^ ^rtn^r *r 

a 1= =l— y+v, b 2 =y u, ei=A=l 

^ ^if H-'^m f^rfer ■HMi'tH fawn - mn ftcn | : 

|‘ (x—r* (»-*r‘ (x-«)-“-' A [*£. “- ± r i; * 

4 (x— a>^^x)(b—c)^t—c) 

[(x—c)(b-a)f 

,X, 


1 


x w« » [ z J (6-c)(*-q) _} X I (l-r+v. A ), 2 (aj ej) p 1 ^ 
jj q 1 v (a— c)(6— x) 1 ] (y— m, A), 2 (bj,fj) q J 


=(£>-a)“ +!,_1 (b-c)~ u ( a-c ) 


.. Ay) Viy-u-v) 

r{u+v) 

„ m n [ 1(1 — ", A), *(aj, e/V) n n 
pq l l(v, a), .(j,-,/,-), r ■ 


3f^f 

A>0, c<a<b, Re(y)> 0, Re(y— u— v)>0, Re[u-\-X(bjlfj)]>0 > j= 1, ..., m; 
Re{v—y(aj — 1 /ej)]>0, 7=1, ...,n;4>>0, |argz|<£<^ 


n P m q 

<f>=2\+ 2 eJ- 2 ej + 2 /j— 2 /j 

J=2 J=B+1 J-2 J=m+l 

(2) (3.1) if 

A==l, m—n=p=q= 2, e 2 =f 2 — 1, 1 — a a =5, b 2 =0 



H-wr 3T?n ?rwT^r 
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# ?rrrf % 'rftwFT [4, p-737], 3 wk ^ cfr ft f^rfafer w ? f<^w srrcr 
ffaT | 


£ (b-x)°-i (x-c)-«-° ,F, [ M -± V 


1/ + V+1 
2 ’ 


(x-a)(b—x)(b-c)(a-cy 

[(x-c)(b~a)f 


X 2^1 


y — v, S; 2y— i/— v+S; 


1 — z 


(^-g);(x-fl ) 1 

(a-c)( 6 -x)J 


dx 


=*(. b—a) UJrV 1 (6— c)“ w (a— c)“ L ’ 


T(y) .F(y — m — v) r(2y—u—v+B) r(u) F(v+b ) 
r(y — v) r(2y—u—v) j F( y— w+$) r(tf-j-]>+S) 


X2^i[( w > Si zz+v+S; 1 — z)] 


(3.2) 




c<a<b , ite(y)>0, ite(w)>0 } ite(v+S)>0, ite(y~w— v)>0, jarg z!<2tt. 


^rrct ^ ft© ito %o ttst ^fr tr^T^n <?|Nt^ ^r% 2f 

| I 

1. 3TW*TT, #To wo %o T Composite Math., 1963, 15, 239-341. 

2. *FTW, STo, st&o Xtmo, 1961, 98, 395-429. 

3. ijo wfe, H. T. F. *TFT I, 1953, ys 10(14), i 

4. ott, %o #o, Proc. Nat. Inst. Sci. India, 1964, 30 ; A no. 6; 737(3.2)* 
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$t° Ho 3f5WT5T cT*TT ftfsff 

nSm fasmt, mrm %| fwfe ra n ^. mxvmt 

[STT^T — 3T^?r 16, 1986] 

STTCTO 

sr^r t fFnt ^^hrar wmt s^ {x m \ y} ^ sn*r vmt 

ftgq- cT^rr *rf y*r w % srw *r*rreRff spjsto ferr 1 1 

Abstract 

Some finite integral representations involving multiple hypergeometric series. 
By B. D. Agrawal and Sanchita Mukherjee, Department of Mathematics, Faculty of 
Science, Banaras Hindu University, Varanasi. 

A 

Earlier we [1] have defined a generalized polynomial system S n {(x m ),y }, with 

the help of a generating relation [1; (2.1)]. This paper contains a set of finite 
integrals, single, double and multiple type, representing our polynomial system 

sf {(*«), y}- 


1. aran^RT 

f*r¥ 13 srafecr 5rf<r; ^ {(x m ), y}/n=& 1, 2,...} # : 


yj c-^-> (Pm)’ (hm) 

jituO n ’> v > (r«n)> ( c ») 


{(*»)> y) t" 
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SRRRr cPTT 5^5ff 

= e l yt Fu|^ J Ml X^t, ^ 2 * 2 ) ^ 2 > • • • » Mm x nt t r m j (1*1) 

5TCT | Rff Fi IwFfr ft % ^ | |[3] 

(1.1) 3V fSRTT % yfasRST w JWR I : — 

(i) (x m ),y,t q- W RTRT ^TRTTtT |, 

(ii) m, (y w ; x ) wf?R =tRTW |, 

(iii) v,(,x m ) STnT wth? t,. 

(iv) a,(b m ) 

(v) Re(c m ) ?r eft spr |, ?r ^ottc^ tfwtf 1 1 

1 3m % fsrq; ^ir #3ff [1; (3.1)] ?rt srrafecr Rrft- 

tfRT wf [l; (4.1), (4.2)] 5PT>T E fRF I 

tppRR w % frfqrainfirdtq’ rrtrt % f%nr vto twfw Serf # sftfrsrs pfr srft 
| f^ra% €T«T RRR IV if fp ?T RT smrrrr sfr | i 

tt*ii«n<rt fa'WJpl % 'TRT SHR f M if iff % Jf ferT trprT fj I 

treiw # *r rt sresf q?r ^mPtM ?rff <ff f i 

(i) (Op)=a i, a.!,..., a p . 

(ii) t(^)]*=(«i)n (a 2 ) n ...(a p ) n . 

(iii) [( a mn) (Pm-i)]={ai)p r - ( a i~l)p ■ ■ ■ (a m )p m . 

( iv ) K a m x m) Pm ]=(a 1 x 1 )Pi(a i Xo)P- 2 ...(a m x m ) P ^ . 

(V) l°rnU x m n) Pmk ]=(a 1 x j )pi...(a ^ 1 x hl ) p i-' (a i+1 x iH ) Pi +* ... (a m x m ) p ^ 

(vi) [na m \i)]^r(a 1 )...r(a i . 1 )r(a i+ 1 )...r(a m ). 



sftft'rar fftwi 
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2. *P7TSpi5T fa^PJT 
(i) *WTC>5T fft^m 

JTczrsfRr: srTftftw 'B?r?r (l.l) ft fen:#t 5*>rft?r ft ?m uftr % sf 
Ri«m<ii f| ft) 

sjftxr l. 

A 1 f(0+) 

s » «> y}~h\ ““"- 1 * 3 ' 

F a p&u, h 2 x 2 u t% . . . ,p, n x m uA^du, (2. 1) 


5rft *ptR)?t spt u-^i % *3?r ft? | ftr sftrjr? ftw ft t^rr 1 1 

(ii) ^i^rfec ?mr^r 


s?ftq 2. |ft srr^r | : 

cA t f Y \ ,.i 1 £ f> v ( a )k+ki+----t-km 

s n WJ}=- * 2 -2 kKCi)ljm 


It k=0 If L- 

K lr=o K m=o 


(bi)k[bmli) (^OT)i)] / \jb r t.. - y • ^^l»»l^ 

P^Tj (^r )J (•>') Kftw**r.i) J 


\ cose(k+k 1 +rJc 2 +...+r m k m )de, 

Jo 

^ 'rfftirm (2.1) ft ^rft u=e ig <«a+< srra - ft^rr wt ^t^kTT 1 1 
(iii) HT^cT fft^m 

(a) sftir 3. <rfft 


Re(Co)> Rs(b 2 ) > 0, 


{(*«). y)= 


( a )n(biyn) /i Aco-fe- 1 

n\(c x ) n B(b^ c 2 b 2 ) Jo ‘ V 


^2:0;0;1,. 


;i[ 

,11 


(n:l, r i ,... y r T ^, (1 c x 71:1, r 2 ,...,r m ). 
(l—a—n:l, r a -r m - 1), (1 —b x —n;\, r„ 


> r si)* > 


( 2 . 2 ) 
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sonnsr <r«rr gsrsff 


■j Vy [J. 3X2 


-; (C 8 ;l);...;(c m :l); 


ZJ^HL]dt 


(2.3) 


W 'Tf^rTTT ^ T [ 1 ; (4.1)] Jr sffeT 'TwFT =FT fTFT JTTCfr f%^T 3TT ?R>3T | I 
(b) ftwTftrferr qfwnr ,■ . 

[ o u-*- 1 (log w)i+*- 1 du=(— 1 )b+k-i + Q ; 

pt [l; (4.1)], srior 4 imr % fire ^r 1 

sJnr 4. *rfe 

Re(b 2 )>0 


(2.4) 


Sn {(*»)> Jl= 


(- l) fe-1 (a)» (bjn (j^hf 
' n'.ic^ribz) 


f w i— 1 (log «)t*-i ^;JJ’!’-’5[ ( ” :1, rm) ; 

Jo 2:0,0,I > ... f lL(l— < 2 — 72 : 1 , r 2 — 1,...,^ 

(1 W.l, > > (63.1), ,(^^.1), Vy 


r m 0* 


Sfi 2 X 2 log u ~/* 3 x 2 


'pm x m 


(pl x l Y 2, (Pl x l Y* (pi x i) r m J 

(c) [6:p. 100] ^TJfnr ^ t R : 

TO 5. 

r/=l, Vi, i2{2,...,m). 


( 2 . 5 ) 


f/- r ■» vl (^ S (^l)« (^ 1 ^ 1 )* 


m-2 

n—Smi 

n n+m 1 1 
21 2 ... 2 
m~° m 2 =° /m„"° 


( n ) «-i (1 c i w ) m-i [(^m-iii) ( m m-iii)] 

(2 m-) (2 mi) 


K^rn—xO] (1 ®) m-i ffer-xJi) (P*m— i>i)j 

( 21 m ; ) 



wtwro tow tottot 
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(1 -a-n) mi 


m~\ m ~x 

F(—n+ 2 Mi) rtl-Cx—n-}- 2 m{) T{b m ) 

i i 

r{\—b 1 —n+ 2 m() r(c m )2ni 

i 


i 


/if X \ s 172“ 1 772-1 

( / ~”) r(-s)r(b m +s)r(-n+ z mi +s) r(i- Cl -n+ 2 mi +s)ds 

Wi x i j 1 1 


■^(l — b x — n+ 2 mi+s) r(c m +s) 


(2.6) 


| WfT B TOTfw JPPTC WT TOWTO TO I I 
(iv) to<t feror toi*pw froro 

(a) 3TO 6. q-fe Re(b l )>Q TOT i?e(6 1 +c+i)>0 

s" {(**), j)=^±^+i) £ £ U-h-l yZb^n-l 

(4— « 2 — v 2 ) ci2 - 1/2 P c 1_ ! ^ 

e_1 \ 2 / n;v, (r m ; x ), (c m ) 


* m * ^ ^ 4 

WfT />„ (x) WTOW WPTf SfifTOT 1 I 


(2.7) 


TO TfwJTm WT TOT (2.3.2), [5; p. 177 (13)] TOT [2 : vol.I, p. 351] WT tffTTOT 
% TOW ferr WT TOWT | I 

(b) Wto 7. i?e(c)>0 i?e(^)>0 TOT i?e(6 1 +c+l)>0 

17^1+2^4-3 


5^ (fX T yl — ^ 1 f 1 m 2J x -1 v 2bl-r2c^T)-l 

* {{ m) ’ 7}_ v^mw Jo io 


( i- u ?±?-) c 1 S A:a ’ 6l+C+ \’ (flm) jx x u\ \ ,lAdudv (2.8) 

v 2 ) n; v, (r m ' n ) (c m ) \ \v 2 m;i/ v } 
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aRRm ?r«rr 


5ft 'FT [1; (3.1)3 ^ [5= p. 177 (13)] # ^W5tT % JTT^T fetr 5TT SPP3T | I 

(c) 5t%S 8. iff? Re(c)> 0, Re(ij) cPTT i?e(2&!+c)>0 

/ r/ x \ 21' l + ”' f2t: ~ 1 A^i + g +Df 1 C 1 c _i v j 1+n + c -i 

S„ {(**)> w- r*r(ftjr(c) J o Jo v 

(l_ w )*i-i (1 — v )ii +e+n-1 ^’* 1+ w ^>(2^-1), 

( 2 ( 1 — v) 2(1— v)} du de ‘ (2 ' 9) 

?5T 3?T ?srmT [1; (3.1)] ^ [5; p. 243] % STOW STCT # 5TT ^cft | I 

(v) 3 twht swrc 

9. Re(a)>0, Re(bi)>0 cm Re(c~bi)>0 i=2 >r ..,m. 

s * ((x * )> si"" “."‘‘“-‘"A-* 

«m" 1 (l-«i) <!l '" il_:l -(l-%) c/w " 4m “ 1 {(^(l-KiWi+p^aMa 2 

+ -+^ m “ rw )- a ex P du 2 ...ldu m (2.10) 

W^T smPrar % f%!T [3; p. 26 (1. 4.2.1)] 4>T I I 

(vi) 3trq?TTtq 5RT^vf 

10. zrfe Re(bi) cm Re{di-bi) (/== 2,..., m) 8RTc^ f affc *rm°F^r $ =?ff 

% qifjpff #t wrf ft 1 5R 

/ S( x ■) vl— ' ^(^arh)] ( a )« (^i)n (^l^) 1 * 

° d m) ' y) 

£...(m-l)...£ ufe-i . .. .ajf 1 ( 1 _ M2 )^-b 2 -i. . .(1 _„ m )4 m -i m -i 

^2.0, lj.--,l F( nil, r 2 r m ), (1 c x — n: 1, r 2 ,...,r m )‘, — ; 

2:a, 1 U(l— a— n:l, r 2 -l,...,r m -l), (l-V-wl, r 2 ,...,r m );-; 



F^R ¥RT TRTFF f^Tir 
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(Z?2> 1), . . - j(bfn* I)? Vy jjypc%u r z nmXmC r m~\ j , y, , 

(c 2 :l);...;(c, n ;l); ’ (/ycj'* \ au *- au ™ 


( 2 . 11 ) 


FT FT 3TRfa- [3; p. 26; (1.9.2. 1)] % TTR TTFT TT *Tf TfeTPT TTRT fen 3fT 
TRRT | I 


fnf?r 


1. annrnT, €)o ?rt n^ff, Tfferr (stftsrr ?Ffer) 

2. (To, Tables of Integral Tranforms, 'TFT I, II, FFTTlfer W, 1953. 

3. (T=RRn, ((no, Multiple Hypergeometric Functions and its Applications, trfer 

Pofftrag, 1976. 

4. Fjf), Handbook of Hypergeometric Integrals, I ^fer |TT|^ fnfnfe, 1978. 

5. Ffer?, RRf n, A Treatise on Integral Calculus, TFT 2, 4+P-WH 
sif^T 


6. ^ri%§T, fo ~to, Special functions, 1967 
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fafarsrefta r % 

qiTo sfto 

*if«(a 5R?n fn^rsT, 

[ HFcT — 26 1984 ] 

«KUil 

to if ^ fpf % s^sr^rbr t 337 if 

^srt ^ arfftra? sr^r ^rr ^r srro *r fen 1 1 

Abstract 

Application of the Horn’s function of two variables in heat conduction in a radiating 
bar. By M. B. Singh, Department of Mathematics, Janta College, Rewa 

In the present paper we employ the Horn’s function of two variables in 
obtaining a solution of the partial differential equation related to the problem of 
heat conduction in a radiating bar. Our analysis makes use of an integral involving 
this Horn’s function of two variables and the orthogonality property of the associated 
Legendre polynomials. We have also obtained an expansion formula for Horn’s 
function in terms of the product of the Horn’s functions and associated Legendre 
pylynomial. 

1 . trf eft q^pfr Jf fcJr Tft 5t f[R % f%4T 

5fT *nPcTT |— 


Gi{*, P, P', X. y)= 2 

m, n** 0 


f (ft )m-n 
ml nl 


x m , y n 


W<r, \y\<s, r+s= 1. 


(1.1) 
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TTJTo cfro 


eft ! srcf f % % wt ^t szprfR srtfw^r st^rtst s^r^ 21 [2, p. ill, 

eq. (1)], 


dv k 0 2 V HP 0 , v 

d t pc dX 2 PCW V °' 


(1.2) 


% STFeT if I 3ft Sf if ^ITT 45> f^fr^cT ^TeTr | £_ 

^lWcTT, c=fMw 3CTTT, w==3T55TF^ 3TT3 p=^^, if=^T ^T^TT, P 0 =®f 

•FT 'TfWT, F 0 ='TMsr 3>T efFT TT4T v= ! 3? 4TT ( je-3Tfe T*:) ^ x fTt TT! fc*ra 

5 PT TTFr | I 


v— v 0 =w 4TT jc= — 1 TT4T x=l % W<Zf, ^FTRkTT (1-x 2 ) % ^TfTFfV <r*TT 

(1— x 2 ) -1 % OTT^MItft *TFT %% T* (1.2) TTfTFftTT ft 3fT?TT | 

(i.3) m 

i- h wY 1 -^ a-3) 


^ ?PTT n < |f i 

2. WFH fW 


3t^t TnfT^r (1.3) qff qnir if tt*^ €lr%?f srg'rct *rra Pi^f^feTT 
'rfwjff w -dq^Hi ferr 3n%qr i 


f 1 A 111 

] (l-* 2 )*- 1 P g (x) G x {a, l-A+m/2, l+A+g/2, z<l-* 2 ), v/(l -x*))dx 


W 1% 


™2 m r(A+w/2) F(A-m/2 ) 

r(\~g/2) P(l+A+g/2) I\-m/2+g/2+l) r(-m/2-g/2+l/2) 

X G^a, 1— A+g/2, A 4 . m/2, u, v). 


( 2 . 1 ) 


jw(l— x 2 )|<r, iv/(l-x 2 )J<5, r 4-5=1, 


2 Pe(A)>|Pe m\. 



m % ?F5 r#T 
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^5 qfOTTf 3 ft % rftft irft fft^erfcr g$ff 3 ft srR w ^ n <?f ftt 



(x) dx= 


F (\-\~fi/2) jT( X—fx./2) 

P(A+v/2+l) P( A-v/2) A-^/2 +1/2+1) ■ 
A-f*/: 2-V/2+1/2) 


(«)* 


21fc(A)>|te/*[. 

P(a+»i) 

"T(5) 


( a )-A= 


(-1)* 
C 1 — a )i 


( 2 . 2 ) 

(2.3) 

(2.4) 


^nfT P ! , ,l {x) f tl] s'^rr (2.3) ^ (2.4) tf 1%% £r f^r to sro ? f<on^ 

|i m i 


wxvtm (2.1) to 

(2.1) % qwrsr ^ (1.1) |r arf #°fr to *r g x q?r szrro tot tot^-h ^ 
t<+^H to tot toto to, sft (2.1) if spfjq^r srfarorf % totto far |, 

f. (g)r + x (l-A+m /2),-, (l+A+g/2),., , 

r r=o TT? — ’ u v 

9* 

f 1 ^ 7H 

(1 — x 2 )^~ r s 1 P (x)dx. 

J -1 * 

sr^r (2.2) 3 ft SfnraT ft srFcffe jpttot *tr wpj 3 ^ft qfftjrnT (2.3) ncf 
(2.4) 3TT cl^fTT 3nft 3T fft 

_ 7T 2 m r(X+mjl) F (A — mjl ) 

r(A+g/2+ 1) IX-ml2+g/2+ij r{\-gj2jT(-m!2--gi2±\i2) 

X (1 — A-j-g/2) ? _ r (A -\-rnj2) r _ s f s 

j- t ^=0 /*] ^ 

5TTfr flTO fTOr?T (1.1) % TOTO & (2.1) STTfT fTTO t I 

3. if gem tosht 

TOST TOf^l | ^TT TOR u(x, t) &£ Pi=m«^i TO jft tfpTT SrfTOTO % 3RTTO 

(1.3) qft §fe to* fro x=-i ?T«rT ,-c=i to: fro 5?g%fer| (TOfrfro towtoto TOff 

toto ff tot) |) srk Trofroro s%tot 

u( X> 0)=/(x), 
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tTIfo «fto 


w¥f% — l<x<l (3.1) 

/(x)=(l-x 2 ) x - J 0,(0, l-A+m/2, l+A+g/2, u(l-x 2 ), v/(l-x 2 )) (3.2) 

^ ^T% if I 

ftr (1.3) % ?Ft fferfafer t ^fk?r qret | 

eo , m 

u(x, t)= Z Ag erhteHX P„ (x), (3.3) 

g-0 


sr^f A sqp sm | P™ (x) sffef srigre 1 niffe^T 

(l-* 2 ) 0-2* J x +{g(g+ l)-w 2 /(J -X 2 )} y=0. (3.4) 

gfe I (3.3) if ?=0 cT^TT (3.1) TT 

f(x)= Z Ag pj (x), (3.5) 

.?“o s 

5T^r f(x) PT (3.2) 5RT f%4T ^IrTT I 1 

^ ( 3 . 5 ) % stm to) if P m (x) ir gwr ^ ?rar — l & l % «ffa x % srffr 


wfer Tfenn (2.1) nfef jt§toV % nrfeRKiT g<*r 


f. 


P m (X) P m (x) dx= • 2P(m+g-f- 1) 

P s ( ) /()« (2g+l) r(g-m+l) V 


ipr wtp qrnr to, srff 8 /g affero %?ct fif fferfnfer Tfemr fenu | 

(2f-f-l) r(g—m+l) r(X+m/2) P(A— m/2) ir2 m_1 ' 

* r(m+g+ Tm+if2+ l)A-m/2+ l)T(\-g/2)T{-ml2-gl2+$ 


xGi(a, 1— A+g/2, A+m/2, «, v). 


(3.6) 



?5M % *+i*H "1 W spRT^fFT 
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Ag r TfR (3.6) t (3.3) Jf t*: 

u(v rt== y (2g+l)77 2 m ~ 1 P(g— m+l)r(A-f m/2).T(A— m/2) e-fe(g+w 

’ r*A«+*+l)AA+S/2+l)J , (-in/2+*/2+ 1).TA( -g/2).T(-/w/2-g/2+|) 

m 

X P g 00 Gi(a, 1 — A-fg/2. A+m/2, «, v). (3.7) 

wf ft 

|m( 1— x 2 )|<r, |v/(l-x s )j<5, r+s=l 

?PTT 

2 i?ff(A)>|5e m|. 


4. srcnr $ar 

ft (3.5) 3RT (3.6) t fit ft tRR- % ftfft ft^ftifed !RR ^ 5TTRT fTcIT | ftt 
frt ft w cr«rr hris trftf «t§*r ft g^d^-dT ft ¥7 1 1 , 

(l_ x2 )X-x Gl (a, 1 — A+tm/ 2, l+A+g/2, u(\-x*), v/(I— jc 2 )) 
f. (2g+l)n 2*- 1 r(g-m + 1) P(A+m/2) r(A-m/2) 

= r(m+g+l)r(\+g/2+ l)r(-m/2+f/2 + l)r(A-g/2)r(-m/2-g/2+ 1/2) 

xPg (x) <jj(a, 1— A+g/2, A4-m/2, u, v), (4.1) 

ta^iT ft nftra^s - afltftt(2.i)tfet’Tt|i 

5. 

(i) m=0, WT *TT f^f (3.7) fftR t *RRRr fftT | 
wfjc , 1= i 7r (2g-\-l) [r(A)] 2 g-»W *>« 

^ > »=o 2 J , (A+g/2+l) I\g/2+l) r{X-g{2) r(-g/2+l/2) 

XP^ (x) G^a, l-A+g/2, A, u, v). 


(5.1) 


^ ^ g ° 

rn |u(l — jc s ) | < r, \vl(l-x*)\<s, r+s=l ?wr Re( A)>0 % ^ ** I ' 

(ii) m= 0, u % P-TFT TT uja, v % ST >’/a w 5m a-->co qR 

(3.7) % 

, g ^2g+l) [iW e-^swt 

u{x, 0 — ~ a 2J’(A+^/2+l) r(g/2+l) T(A-g/2) T(-g/2+l/2) 

xP g (x)r 2 (l-A+g/2,A w, v), (5.2) 

wfr?TT|^f i?e(A)>o cm r 2 qsmw 1 1 

w turret Jr 3T° mr mr t ^*r% ^ 

srmR mRT ^cTT | I 

Tn€m 
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{ v *(x, y)} fr?rr 

^ *r 

F# f*T*? cFTT 3TRo TT* a qiufzr* 

fewr. stttt (fkfrc) 

[ tnra— totot 7 , 1987 ] 

HTTfsT 

w ^ ^'iwrr sTgre ?Pf?3tr {■. * n (x, j)} stm ^frt cto |t?- 

4<^iP^?frar tot if to srfrolw 3TOrr 1 1 froTOrr: tror Jjfro srm ftr f faro %• ws 
5Tlt fTO TO I I 


Abstract 

Generalized polynomial set {tt*(x, 7 )} and its representation in hypergeometrie 

forms. By Ramji Singh and R.N. Pandey*, Department of Mathematics, Maharaja 
College, Arrah, (Bihar). 

Thirty three polynomials have been obtained out of which some have been 
given here. 

1* vfTvrm 


sm'mffr srgro tttoto {**(*,>>)} to wff fro, faro tow ( 1961 ) 

% ?T if-TOTO TO 3 u M'ro ft-ffcr |, TO TO 'TrfTOTTTO | : 


Z n* m; a ’ b\ c; {Bp, Ap ); f; (a p , A p ); r 

n=o n; a ; 0; y; v; (h- n , 5- +1 ); (f, £ . ,) 


’rPrar fro ft, tfr^iPi=?Ti totto, totto tto, toct tot -5 
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1, r f —ay n n \ ^P' A P^ 

,M(i-vx- ff+l |^(i -vx~ m t”f)P 0 it , ); {(5;,, s- +1 )} J 


1, r f — bx m i y c t ma A( a P’ A pfi ! 

• H p , j+1 [TT^^ 7 ^ 1 1), (Vi> ***» j 


(1.1) 




| 2 ._ Jj- 2 Z/«- yBj~^> 0 . 

jZl j -2 /-I j-'+l J= 2 


? 4" 1 _ 


f 2 ? Bj< 1; £ 4/— 2 

;=1 7=2 7=1 j= 


r+1 


9±1 -,<l; £ 4-. 2 . 21 Bi ~ X>0 


a j” 8 f 

<*Tg j v jf— 771 Jin 


b x m y* m * 

arg t m y 


<\tt A 2 




! n' m-ij+Sjh) r B m-v /f‘ ni-*-+w J (“S-AW 

.- o i=r-\- 1 7 _ z 7 


M== 


7=2 


t) b i 77 r(l-a j +Ajb l )(-by*x m it”‘s) b i n r(l aj+AjbJ 
K j= 1 -l- 1 


m m „ - sHTTfe 7 WfWT« ^Tft I I ^ t *$*** ^ n l (X ’ y) % 

|/1 3 //*x» '*2» ' , *3 A -. 

i 5m, ^ ^ ^ ^ ^ ^ ^ *** ^ ^ ^ 

* m ; Wj.; n 2 ; m 3 ; a; b; c;(aj, J p ): r ; (a^, A p ); r-f 1 ^ ^ 
n ; a+1, J3; y; v; (5j +1 , Bj +1 ); (* ? +i» £ ?+i) 

PlM^ ^ t : 


77 


.* y+1 


(x, >’)• 


(n)=l, 2, 3 n— 1, n. 

(S p )=a 1, a 2 , 3,, •--> v a p- 


2 . *13^ : 



161 


SJTmfTtKT- slgMci i|+=|A| 


K%(U))I» 


— . a 2 

*4 . 

= (^i)» * 

(+)/3 * 

f 

Aj 

= n 

n 

7=1 

i~ 1 

7+1 

4 

= 77 

77 

7=2 

7=1 

7 

4 

: 77 

n 

7=r+l i=l 

r 

4 / 

: 77 

27 (• 

7=1 * 

= 1 V 


Aj Jn 


*; 4 


H PAi,m t = q n' If (±=SL tSA) 

7=2 i=l v B i h 


[i-{P z (i,m k = n h ( t - -inl±gLziA \ 

j—r+l i=l v +/ 


27 .4; 


p _ q— i b ■ i 

e,= n AjJ n Bp . (— !) j?=r ~ r 


27 v4j 


p A q + 1 p . , , 

£ 2 = n Ap ' n Bp {- i ) J=r ~ 1 

7 = 1 i 7=2 


9+1 _ P _ 
W x = 27 £-27 +-+1 

7=2 J /=I 


A u\ 6 6+1 6 +a — 1 

A(a,b)=- — — 
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ffff cT^TT 'TT'J^T 


b+r-l\ fb\ ib+l \ f b+a-1 


“ (b+r- 1\ / b\ (b+i \ 

Ada; 6]“^ ( k ) k -\ a ) fc l a ) k 


P ™ /cii+r- 1\ 

Ai[w;M= ,f 1 r fj \ m 


r j 4; m. 


Al K; i ■ -ft ft . 4 .n J 1 A~ 


[ j ( (P x (/, ff-AVfro 


7=1 7=1 h— 1 


2 = . . , £ n j r? nhMtzll±h^l±™ \ 

A 2 k K; *3 0, J)~n+ms]= .Jj +l £ h 5 i V -a 4 


, _ . ^t 1 5? /'-(P, (iJV-n+h.+ms 

a\ K; i-(P*ftj))-«+m«]= n _/7 ^ 


r X* m 


a; n 

* J==1 z=l / 2 = 1 


i *» / _jp 1 (/,y)-/2+m 3 /c+/z 


2 .... ,. ,, „ , M _ l A J n (t»(iJ)-»+’n£±t± 


AT [rn; (P 3 (i, i))-n-\-m z k)= 17 

s j=r + 1 i 


2 n fi 

i=l h = 1 V 


3 — #41 "2/ ™ Y —(&* (i,j)—n+m.k-\-h 

A 3 [m; I-(*» (i, j))-n+m 3 k] 17 17 17 f — 

s J = 2 7=1 «=1 ' 


yilUl+ I : 


2 2 A(s, n)— 2 2 A(s, n—ms) 


2 2 B(s, n)= 2 2 B(s, n+ms ) 

S“0 S~ 0 B”0 S= 0 


f^r % [1] Jf TR ftspf sqTT^tfcT ¥7 





3. 
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n* m: m i ; n i’ m *' a ^ c ’ ( 5 l 2 /); r; (a p , A p ); r 

n ' a ’P> r, r, (5- +lJ J- +1 ); (b rl , B q ) 


(x> y) 


at 

= n n (x> y) p- (l.i) sm 'nf^nfw ft - Aifafa d »ft % if nwfw 

*Rr?r f : 


fnji 3 ] InM (a+fjEja B-Hy-maPik+ii-nifts+yhi [gi O', 7 )]i 

4=0 f “° 51 k[ ( a Pbi)nf3-i iy~m s b )i +7i 1 -mSj [?, O', 7»]* 

. ^~^ >1 iw [1 (^3 O', 7 ))]n-m 3 A-ga [1 — (P» (i, j)) 

1^2 (*’, J )]n-,« 3 i— /M 5 . fn-m^k-ms)'. 

; (aE)) n ~ m 3k-ms _ (bE^)k V s x mi ^~ mS y n ( n -m&k-ms) J rck 

snpw *r*fr ?f%w =et%ww 33 % ir =rfw 1 1 


^q«rfe :?rftr(l.l)%^n?q^^r/% 3 3 fa i n wan .- 


H 


l, f 


P* ?+i 


Oh, - 3 t). (^ 2 » -^ 2)5 •• 5 0^)5 -^a) 

(5i, 2? x ), (5 2 , B 2 ), ..., (5^ 1? j?^) 


r 

y 


-h 2 J= l 




n«0 q- 4-1 __ p 

n\ n m-lj+Bj^+n)] n riaj-lj &+„)] 

7=2 j = r + 1 

^ srfwcr qr^r % 3^ng; n%crw 35$r ir wfww snrfwr % fw (2.1) ?t eur if 3 # wt 
fir smw frar | : 


/= j? [ 2T 3 ( a -r^ 1 )'i i 3^c/-ffi. 3 a)A+-/t.i-a-CTPij [(f x O', /XU 
n "° *-« i! k\ (n-m 3 k-ms)l [P t O', 7')3«-m 3 *-TO 

iijl 0, 7))]n-ro3^-)»j [1 (^ 3 (4 j)')]n-mzk-ms [1 — (-P 3 Q, 7~))]£ 

( a +ffil)T> 8 +C/-m 3 frk+yb 1 -mi 3 s • [(-P 2 O'. 7 ))]i 
. (uEy n ^) n ~ m ^~ ms )bEy c ) k v x x mi ^~ ms t n 
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jrf? p- W stsfet # (l.l) % gnf ?ft f?r ^ ( 3 . 1 ) jtrt 

ft<TT | 1 

4. 3f*r? {17* ( X , y)} m flf*TC53Tfk=fta fr^'T 8 ! : 

?Tifl+'<q' (3.1) ^ fe'sJJTH 

(o +jS 5 1 )„|3 + (y — m s p)k +y^i+ ( 1 — mp) s 


% (3.1) % STT? TST 1 

OTSPfct 1 : *rf3f mf}=l ft eft 


| : 


n * (x, y)=Qi Z L l{ k). 

n k=o 


?+i _ p 


” l—a-pj 1 —np+m s pk-yb l —yk 1 , A(w; -n+mjc) } 
A\m\ l-(P t (i,f))—n+mJc; j 


mi Z B, + \ F m 2 A A | AHm ; l-(F 1 (i,J))-n+m,k) x 
\ „= 2 j=l ' i 

| A~(rn: (P 3 (i, j)')—n + m z k 

I {aE 1 x y n 2 )“ 


„ [(?,(!. Mn [i - mu ./))]» w* 

- 1_ KHUmn ■ n\ 


L\{k)= 


Ak[m 3 ; — n] a\ [m 3 -, 1— (P 2 (*» J>)— »] ./))]* 

k a{ [m3, l—(Pi(Uj))— n ] 


[1 -(P,(i, j ))]j ( bE 2 X™l yc-rw*)k 

a\ [m s : mu imunu w«* 


«3Tt 5 : qrfe (4*1) 5f 

A.f l "Afg— 1 (ji— 1 » 2 , ..., •% •**> 

^ hl J rl = ^ h2+l~ ~ (Al=U *’** ^2“ **'» 



em amr: 


sm^VeT 5fqcr 
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5 h> a-h ^ I —Oil, 1 -a’i s % 

^h+i, bhi+i 1— 1 —b'fo ft 


srfd'WTPra' sr cm 


f =P, r=p, 5 1 =6j=0 
eft f^i ftmfirfeci g-pg- ^ | . 

[(J?1 * 0 ' )In= 7 i r I ( ! ~^=.f ] [i-(^(y)]«=fecr 

— #-r I n 

KJ-,. O'))!.- il (l-5>_ A (!/)„£,-£,_, 

7=^ 7=1 

[(jPl * °' )) »= y .f 1 ( !-«>-)*= ^7 1 (a/)*; [1-(P,* (;))]i=fecr 
[tfW))]*= JT (I— %) A = n (bj%, Q t =Q* 

}=l j= l 

l C( p * (•/))]« (ay^)" 

[(^2 C/»t «! 

(4 - 2 ) ^ *3^ ^ eft ^ OTW (1) sgf mp feftre 9STT STm fWt 
smg; q 


J7*, tejO-gf (*). f 

1 jfc-o 1 w 


1 -a—m^—m^k—yk 
A 3 (ot;1-P* (r)-n+m 3 k 
A(m; —n-\-m 3 k): 

A J (m; l—(P*(r))~n+m 3 ky, 
l — v(— m) m< 9-P+u . (axy n *)-» 


(4.2) 


(4-3) 
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faf ^r«rr ti^t 


* A[w 3 ; — b]A l [f» 3 ; \ — 'S* 1 {i))—n} [(P* (j))] k 

L*(k)= t 

1 kl A l k [m,; l-(P* j))-n][{P 2 U))h 

. (a m 3 bx m i y n ~n* m z) k (—m z ) m s k{ Q-P +1) 

#3ft wrfeT b=o iwsx (4.3) I • 

I" 1 —a—nfi, A (m; -«), A 3 (>«; 1— U))~m ] 
( *’* )= Gl - F j A 1 («; l-(Pj (7))-»); | 

L — v(— t n) ml 9-P +1) l(axy n i) m j 

(4.4) 

3*rr<f 

gfre t srfw snw % ttr fir frin^:, rrt <r*rT firr%Rrr srfTcft 

5ttr 1 1 sr^nr rrfen % fir fturfRfer ftrRR rfr sttr 

rr^- 1 : 

2 : irf% mfi> 1 3T 

f A(m;-n+Bi 8 fc ) 1 

1 I 

j A 3 (m; 1 —(A, (i, j)) — n+ m s k) j 

! 1 

| A(wj3; 1—a—p^—np+msPk—yk—rbi); 

* Cn/J*3] | _ 

n (x,y)=Qi 2 Lx{k)F I A\m\ \—(P 1 (i,j))—n J r m 3 k 

n *=o j 

1 A\m\(P 2 (i, j)-n+m 3 k ) 

| A(mf}— 1; 1— a— f}b 1 —np—m 3 pk-~k—rb 1 ); 

j -v(/wj3) m ^ (— my™x 

(, (ml 3— lyP- 1 (aEj xy ’ ! a) n . 


(4.5) 



snT+w tjf ' q? 
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° l 2 § 4! ' ^ SjT? T’^TrftcfFT STT^T if Sl^Wrf HN'-Ti ^T JTFT jpt ^T# 

7 Trf3^ cT^rr sr^rffer^ tTfret uro i^p?r 1 1 


^■qst^sr 3 : n-fe js=0 fr efr 


f A (m\ —n+m a k), a+pk+ybj, 1 

I | 

A s (m; 1 -(J 2 (/, f))-n+m 3 k | 


* tnlm 3 1 ■ _ 

n (x,y)=Q 1 2 L,(k) F | a ! (w;1 -(BJi, j))-n+m a k 

Ar o 

A'(w; (J 3 (/, j))—n — m 3 k)-, 

_ v(— m) CT<i 'x (a^ x_y n 2 )- m 

4 : tffe ”Jj8<0; ifFT ?¥ wg = — A "3rff A SRTFJpp eft 

f A(w: ~nym a k), 
i A(^rl; pbo — np—mzPk—yk+rbx) 
! A 3 (m; 1— ?*(/, _/))— n-\-m a k 
i A(^‘ ot^i+^jS — /M gjS k-\-yk-\-rb^) 

I 

1 AH'”.’ (PiO,j))— n+m a k) 

j A -'('«; (?a 0 ‘. J)~ « +«s*); 


[nlmzl 

If (x, x)=Q 1 2 L,{k) F 


k~ o 


(4.6) 


(4.7) 


(. v(A~l ) x+1 (— wz) roa i (a£ t x yh)-™ A~ x 

iTff (4.6) SFJ^J fHfiFH' >rwi s'-Kdd : pT3' ?PT% p - jfnrsr: ^Tr-fiTT. ipRPTC, 
sfHTFFT. : Nrr? srtf% % eTCT (4. 7) % #f*TT sTfref 5TTFT ^rr g-^% > | 


1. fo fto, Special Functions, Sapfim*. rapref i960. 

2. c h'i=f*T, *ffo, Trans. Amer. Math. Soc., 1961, 98, 395-429. 

3. itto nyo. special Functions and their Applications, sffeHfRt rtpmf 
1965. 
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th * %n: sj*fcr 

HT?T tT^ fespiFff f flTR 

nftra ffrtmr, ^T*r?1 

[ SIT^T — 3 T^n; 17 , 1986 ] 

*TTTT*T 

srtt if 2-fftfr *nrfe if ?f yfdRduff ^fr wrm grtrMwranr qTforrftcr 
spf *if t <r«n 2 -?Tte ?nrfc (Z, d) <rc srfirf^^off P. Q. Tk f%ir sfcrferw w % 
3 FrP|rT TPTRfr 5 T# f^K f^f^ff % srf^T |f # »lf | fefif { P , T} ^ 

{Q, T] mmcmt | : 

min {d(Px. Qy, a), d(Tx. Px, a), d(Ty, Qy, a)} 

+k min {d(Tx, Qy, a), d(Ty, Px, a)} 

< pd(Tx, Tv, a)+qd(Tx, Px, a), 

Tfff x, r, a srirfe X % V5?\ rf®n k, p, q dl ,J rdfd+ =temf f o<p+?<l W'lT 
0<(plk)<l. 


Abstract 

A fixed point theorem for asymptotically commuting mappings on a 2 -metric 
space. By Shyam Lai Singh and Vijayendra Kumar, Department of Mathematics, 
Gurukul Kangri University, Hardwar. 

In this paper the concept of asymptotic commutativity of two mappings on a 
2 -metric space (A, d) is introduced, and the following result is established : 
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f%£ IT# jnR 


(Theorem 4) : Let ( X , d) be 2-metric space with d continuous, and self 
mappings P, Q, T on X. If there exist real numbers k, p, q such that 0<pfg<l 
and 

1. min {d(Px, Qy, a), d(Tx, Px, a), d(Ty, Qy, a)} 

+k min [d(Tx, Qy, a) d(Ty, Px, a)} 

< pd{Tx, Ty, a)+qd(Tx, Px, a)} 
for all x, y, a in X: 

2. for a point x 0 in X there exists a sequence {x„} in X satisfying 

Tx^tt+i— P x 2n, Px^H+i—Q^tn+i ^nd Tx n + 1 ~^~Tx n ... 2 

n= 0, 1, 2, 

3. the sequence {Tx n } has a a subsequence converging to a point z in X; 

4. P, Q and T are continuous at z; 

5. {T, P] and [T, Q} are z-asymptotically commuting pairs. Then z is a 
coincidence point of P, O and T, i. e. Pz—Qz=Tz. 

If, in addition, ( pjk ) e (0, 1) then P, Q and T have a common fixed point, 
which is unique also. 

|T # 1%^ eT«TT nnfe # 5Frf#feT#T qf#f#5PJT 

qTferrfer fen cran wn tr^K % trfnfepjfT fer fere fef trim trf#qTfer fen 1 1 
m ttw # ftr trffrf#w qfr w rfeqnrr #t 2-|ffe nnfe # qfenfbn qR% (## qffepn 1 ) 
trfnffepjff % p# it# ffer fe|sfr % srffem nip qfenn (trim 4) # 1 1 

wn irw trinffem-n# m spr it 3rflrqr srrw 1 1 

fefera ot¥ s1 . mfifew, qrm-arfe 6 }, Tm p] n«rr fn?-3TTfife [lo:i i 

nfenm 1 [11] : |#pp mrfe ( M , d) qq; m-trfnfemff P n# T #t OTPnft sfm- 
faPw-ft (sror H-ieqrmfr spnfVfemr) qr^r iqfen nf# ®rk nf# 

lim d(PTx n , TPx n )~ 0 

srafo X n {*„} fn srqnr qq srqqnr | % X % fefr fef u % fer 


lim P.v„=lim Tx n =u. 



^ fen: fej srfe 
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*Wrpn. sfr*rfaffewr am srfafesm -warn wafer gwfaffewr 

f fe aw fewfefea wwwr srefea gnw | fe w% ferfe w aw war stww^ a?pr i 

wrfwr 2 : war fe 

M=[0, oo), Px=2x\ Tx=3x* 


aw M w: d fefesr wa affe |, aa 

d(PTx, TPx)=6x i 
d(Tx, Px)=x* 




f?T 5PPK M % rfet fef 3TT x % fea 

d(PTx, TPx)^d(Tx, Px). 

wa, P it# t pa gwfafawft afafeaa aff |, fta§ afe x n =2~ n ^ 


Px„ 0, Tx n -+ 0, d(PTx n , TPx n ) -+ 0, 
3 ikPgr w-wafet gwfafawrt gfafaaoi f , pf «= o 


affenm 3 : war P aw T feat 2-affe aafe (X. d) <n w-afafaaa | aa P 
»fhr w-orar gnrfafaaw (srw «-wnfet spafafawft) gp wwtt afe afe 

%wr afe X % awar a % fea 


lim d(PTx n , TPx„, a)= 0 

ST«rf% {x„}, 5PPK W 3W2W I fe 

lim Px„=Iim Tx n —u. 
wr aaa wr afenm ffeap | : 

feta 4 : waT f% ( X , d) agr 2-rfer aafe |, fe?fe d aaa | I jth at P, Q, T 
aafe X at w-feafeaa 1 1 afa wtaffep y'aafe k, p, q w awr ff fe 0<^+g<l 
aw X % w^fft x, y, a % fea 

1. min {d(Px, Qy, a), d(Tx, Px, a), d(Ty, Qy, a)\ 

+k min {d(Tx, Qy, a), d(Ty, Px, a)} 

< pd(Tx, Ty, a)+qd(Tx, Px, a); 
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2 . fnrfe x % tem * 0 % it *r {*«} w 

Tx in+1 =Px 2 n, Tx t ti+2 = QXsu+i, 

Tx n+ f£Tx n+i , n= 0,1,2...; 

3. m*x {Tx x } ^Tf ijsf ^TTg^R- z % f3Rft f^| z arftrarfer fim fr; 

4. srfsrfirair P, Q, T ft?g z ssrt fr; 

5. fH {T, P} 3^7 {r, Q} z-witrt *hPhGih 4Y iff; cr 2 5rf?rf% ; 3wf P, Q, T 
4?T HS'TTfft flFT ^TT 3!"^ 

Pz—Qz=Tz. 

3 rfe (pjk) e (0, l) z srfirf^aff P, Q, T srfefcr fare m% fr’n i 

m (1) *r x=x« n ^rr y=x 2 »+i 

min {d(Tx 2n +v Tx 2n +& a ) d(Tx 2n> Tx 2n+1 > d), d{Tx 2n + ly Tx 2rH . 2 , a)} 

4 - k min {d(Tx 2n > Tx 2n+1 , a)fi?(r.v 2n f 1 , Tx 2n + 1, a)} 

< pd(Tx,„ , Tx m+1 , a)+qd(Tx 2n , Tx in+1 , a) 

srw 

min {d(Tx irt+1 , Tx 2n + 2 , a) d(Tx in , Tx 2n+V a)} 

< (p+q) d(Tx in ; Tjc 2B+1 , a). 

Wife <f % n^r 2-fTTSFT ft% % 

d(Tx in , Tx 2 „+ v a)= 0 
WrJT ^rff ft TTOTT, 

d(Tx 2n + 1 , Tx 2n + 2 , n) =sS (p+?) d(Tx« n , Tx 2 „+ 1 » a ) 

SnPTT, (l) i? X=^ 2n+ i ?T'7T y=x in+2 7#T TT. 

d(Tx 2ll+2 , Tx 2n+ 3 , a) < (p-r?) ^(7* TXort-r^ d) 

sr^j, X % 0 q^rr 72=1,2, 3 , ... % firJr 

d(Tx nn> Tx n + 2 , a) < & d(Tx n , Tx n ±i 9 d) t 
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RP fm RR JR3T 

k'=p+q swlw 1 [9, 2] % anfep if {Tx n } ^ fefr srpnr 1 1 s^r: (3) % 

^PR. Tx n -> z, Px 2 „ -> z ref £>x sb +i-»-z cT^rr (4) if SRP HRR srf %3R?TK 
PTx„i -> P: 5T*rr TPx ni — Tz «Tff {«,•} 3RWR {«} ^PT mp RTPppq' | t 

P crt T «*Ri*fr sti'HpqPi+iJi trffrffeR f . ^q-fer x trfep a % fer 
lim d(PTx ai , TPx„i, a)= 0 

srt: X % nfep a % f%% 

d(Pz, Tz, a )= 0 

(mfe d I) l 


3PR Pz—Tz l PTT 5PPR Qz=Tz. 

3R ( 1 ) if x=x 2 „ rRT y—z W #RTR *TPT #% TT 
d(z, Tz, a) < (pjk) d(z, Tz, a) 

’Tfruirad: Tz=z I W W fef z STftfefef P,Q,T ^ T fm fe? | I Hf 

mn strr I ftp z srfefk Pm ffer 1 1 

ftnrta : srr%f 31 % P=0 swt T—l (amrenrfiTffernj % qr*r sit (1) ^pt 

3TRRFT ffep wfe if fen | I JT:. f/=0 fe 7=/ % qPT sit (1) % STStT^TR tr [1] 3TTT 
ffer fe? jfer rptFskt ft? 1 1 nit f si fen 4 if £=0 n tr ffe-miife tl0] if fen 
w-i fRi 5 htop"t |tni fen 4 n stir frar | i 

ffe*T 

1. fe. mfe %o. Pusan Kyongnam Math. J. 1985, 1, 81-88. 

2. fern ipf o tto, Publ. Inst. Mat. (Beograd) 1974, 17, 52-58- 

3. sfe. nt° tN, Indian J. Pure Appl. Math. 1985, 16, 245-256. 

4. tgsp, trJTo, Math. Nachr. 1963/64, 26, 115-148. 

5. snfefe, %o, Math. Sem. Notes Kobe Univ. 1975, 3, 133-136. 

6. mr, nq-o ’T^ 0 fe 5PT, fe*, Math. Sem. Notes Kobe Univ. 1980, 8, 83-90. 



174 


q# fJTTT 


7. mr, m° %o ?r?rr tnr° h)To, Bull. Math. Soc. Sci. Math. Repub. Soc. Roum. 
Nouv. Ser. 1984, 28(76), No. 3, 259-262. 

8. IrwT, Publ. Inst. Math. (Beograd) 1982, 32(46), 149-153 

9. f%. O^o rnvto, Math. Sem. Notes Kobe Univ. 1979, 7, 1-11. 

10. fir?, Too Wo rrmarmrm, %o, Indian J. Phy. Natur. Sci. 1983, 3B, 32-34. 

11. ftrf, itjto trq-o am mo tnsro itct* j. UPGC. Acad. Soc. 1986, 3, 13-18. 



Vijnana Parishad Anusandhan Pafrika, Vol. 30. No. 3, 1987 


grgre M ne* (*> y ) 

stro xj^o tn»sir, %® fzmvt ?r<n q*r<> %o 

*rf«RT fsnmr, steftfsm *rc*n?r. sgmr %f fgsgfgsiMrr, 

[ vm — gggft 1, 1987 ] 

tJRTCT 

srw t qfTq M ne * (x, y) % fMVr?r tfin^r fagw #, fsm s^gsRff ^ % 
gf’R g*nf§g |, fa%^TT 5R gf | i TfcfRcT ~pr ?WFP?r. ^Mirer >^r 
<iTO. qfrfiRT s? ffJTRW ?T4T 3nrfyfir?r gg ?WT^T gKT 3f?3T =*$54<f 

(^fr sftfggfggT ggr gftrgsff % fgg otto |) % fwg fgirftg ferr wr 1 1 

Abstract 

Integra! representation of the polynomials hi ns * (x, y). By R. N. Pandey, 
U. K. Tripathi and S. K. Pandey, Department of Applied Mathematics, Institute of 
Technology, Banaras Hindu University, Varanasi-221005. 

In the present paper discussion of the representations of the polynomials 
Mm* ( x > 7) i n the integral forms involving hypergeometric polynomials of the 
superior orders have been made. The results thus obtained by taking finite single 
integral, infinite single integral, finite double integral and infinite double integrals 
are specialized to obtain various polynomials which may be useful for physicists 
and mathematicians. 

1. SPRn^RT 


{M ne * (x, y)} d'TT STcTTp^P 

TT^T, sfT?r WTT 3TTTTT OTT 23 SFlfc 

^TcTT | 1 fT Ti% ^THT^T SiWcT | 3* 
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qr>f *r, fsrrnsT <rr»t*r 


rppn; ^ *f(f<pP ^rr^TTsff apt ?5lt% 31cpp<?R gTfNJTT, STW^T 3RR Haft^r cRJT 

srg^T ?rtTapT<fr % tpt *t ft%T | I ® 3 Tf Wat^T, f® fai%sr tfe^ 

sr^r tt ?N^t ott, cr«rr 5 R 3 T t sesir f d r <n %f ?prc, =crflr^ snf? apT arftRrto 

?rtfer^t Sr f^pr *Tf^ 1 1 

-jcrq^r f^-rq- % ^qTSHT | % atfT? STfpPT {M„ t * (x, j>)} spT SPTTffJ ^ 3T# 
^rr^n apT fpnr ?nit<r ft ksp^t | ^fti% qf arg'r? ^r| ^r spat ffifp *ptctt 

1 1 an|T <rc Prtflra ^rmap^r far^rfpdw aarrc 5 t=ptt % f : 

(i) TpdPcT nf^r ^TTiT^r 

(ii) sptW*pt 

(iii) qfTfPd gar mvm 

(iv) apTMara gar ?rPT^r ! 

qft STK ftpwf 5 pt % <ft 5 r spg?r apvr cr^rr j® fr^ Wire iftfarfoff 
feapmr ^r i t 


2 . 'tfrUT'S!! 


«i^4< ^rrj'WaT {M tu * (x, ^)} ^t fa? fap-ddf TfTMifad ^T% ft : 


M„t* (x, >’)= 


2 A(fe, s) 

k, s > 0 (”- e i k ~ e * s ) ! 

e,k-\-e%s^n 


( 2 . 1 ) 


3 fff 

(4i)nd‘i~ z i^ £r£ i( v /i)]«-gi^~g3- y [(^ y i)l? Kff<7i)1n-gi£--<f2/ 
». i {^i)nd 2 -{Zi-ri)k-Z 2 s [(Uk\)\ti- e\k-ezs [(Virt)]j , [(api)]ff--fiA:-*M 

(W (-a 3 )* 


yibi-bsdtfnHbz-biei+bzZiyk-i-ibi—bxez+bzZtf 5 
" (A 2 )nrf 2 - 2 l*-^ 


Zj — e^s — 1 , 

3 2 = cf 3 , 



( 2 . 2 ) 
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*fre M nc * ( X , y ) sj>r ?rm^r ftw 

p £4 


5T«TT 


e»=<? 2 — 1 

R 1 =(— i)(^i+Si+Wi+«i— /1— ?i) 
i? 2 =(— l)(^i+*x+ 5 i+ r i — h~ v i) 


^rarr^r fwr % i%% s£r fcn^rfkfer *r%?Fr srft t ; 

fi) z(s)= ^ e '' : jLzfc*ik_gl Ai^: 1 ~( J ^)~”3 Aj[g 8 : n ) [( s siL g./ 

A s[e»; 1 - (v h )-»l Aje 2 ; 1 -(j3 ?l )-«] [-/«)], d 

fii) z*(k)— A ^ 2 i *’ Arfg t ; I-(/m)-«] Arfgi~(a^i— »3 AaIa; «] G«* 

Ai[Zi*— l;*H-wy Ail^; 1— v/ x )-nj Ad^; l-(jS ?1 )-«] A! 

/•;;;> r _ — A 4 7? 2 (— e 3 ) f 3<*i-/i> (— ^,)«2 <^i-?i+d 

( } 3 (-*iRiT- 

(z^- !)(*>*“ !) (A^/ 1 


3. 

^ 1 : STfe z 1 =z s =0 re^TT Re(P)>$ cfr 

Af * fr ,a_ 2 " +1 («+a-A)! L^x, j) 

n< ’ } (1+2 )P n {2a) n {a-i) n (/>-|) 


fi (a) 

fSP+n fl_/2)a-12 c (/) 2 1 Z(Z) 

J 0 5^0 


f 1— d x — nd„, A(ei, — «+V) 1 

j i 

; A(<?i; \-(p. kl )-n+e 3 s) ] 

3 : 

1 f 

i A(c x ; l-(«^)-«+V i 

! ! 

! A (2; 2p+l), n+a+P+1; i 

i ! 

• F | A( e i; 1— (%)—»+ ejj), | dr 

A(e a ; l-j9 ?1 )-« T e t i 

A(2; 2p+»+l), p+i 

A 3 (— ejjelwi x°* ybz-Hei f 2 
L -(A, Rtf 1 J 


( 3 . 1 ) 
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qrofzr, femr cm qrilo 


: 3Tfe Zl =0 =>2 3 ft eft 

ri {a) iniei) 

,2p+n(l^ t 2) a -U2 Cft W 2 z(j). 

J 0 S = 0 


f l—dj^—ndf, A(«i; — »+« a J) 

A(«i; i— (w*)— «+<v) 

A( e i! t— (a^ 1 ) _w + e 2‘ y ) 

A(2; 2p+1),«+«+p+1; 
A(«i; i— (%)-«+*»*), 

' Afo; l-(jS ?1 )-n+e 2 j 
A(2; 2p+«+l, p f$; 

*a(— e i) eiu:i x a 3 yh-i^i t 2 

l lVR^ 


dt 


I 

J 


tn £ l] [n J 2] z(j) (Ji—dy-nd^k A^gij — «+e 2 ^] • Atfe 1 —Q«Ai)— »+*«*] 
4-o j-o Aa1>i; 1— (%)—«+ *3*] AiK; 1— (^ ?1 )— n+e 2 s] 


Arfg,; 1 -WQ-n+ggs] (A 8 )* (-ejnm* x*sA yih-h^ 

(A x iyn* *i 

A4 [2; 2p-j-l] (»-j-Q-t-p+ 1 )a 
* A 4 [2; 2p+n-j- 1] (P+i)4 

. P f2P+*4+n (\- t t)a-Vi c“\t)dt. (3.2) 

ftwE El; eh. 3, p. 77] 

f 1 f2p+a (1 _/2)a-l/2 Q U) (f) dt— ^~ a ^ n Qp±±k jXpjzil n 3) 

Jo 1 } * W 2** 1 n!.T(»+a+P+l) 

st^rt ^ tm Re(p)>i % f^r fit tt«m srm ftert | : 


= (l+2p) n (2a)„(a -i)l (p-j)i 

1 2 n+1 n\ (n+a-\-p) v^x, y) 


y) 


5R^t *rm «n i 



' re M nt * ( x > y ) W 


179 


(3.1) ^ fro : 

snftwr (3.1) if 5=0 *f *rRrf?ERr Trr =ft 3f?r 
h 1 **hx=Ii=k 1 =u 1 —v 1 =n 1 =r 1 =s 1 =a2=b i =c 2 =bi=A t =0 

mr 

A* — 1 ■ c j — c j — ^ 

\<s«p<. far sr^wr *Pf f^ffa? jtr %% q^c fwfaPsid ffasp# sro fi% | : 

(i) sfe ^=0, m 1 =q 1 =2, & S =-A 1 =-A s =j 1 =— a, =7^ =&=<:, j3 a =x; x=\/x 
5PT ffaftffar *PX cff 


4 >n (x)= 2 n+1 (n+a+P)l (4 f 1 ,, 4 „ n-fir-ii* c* (t) 

9ni > (1+2p) (2a)„ (a-i)! (P-J)! J 0 (1 j C * W 


4^4 


—n, A(2; (2p— 1), n+a+p+i 
1 — x — 77, A (2; 2p-j-77+l)j p+4- 

XXt* 


dt 


(3.4) 


Jmr fftcTT I I <l n (x) ffa%?ST srf^R I I 

(ii) zrftr tf 3 =Pi=0, bx—— X 3 =m 1 =q 1 =d 1 =x=y=l; jS^l+x ?T«n A=l— e~ x 

t£ 37 

, 2«« ( 77 4- a+P)! (1-hx), (e~ x — 1)“ 

■ ni ’ (1 +2)P. (2p)„ (a-*)! (P-1)! • 


1 ( 7 ) ,F t 

o 


-77, —77, A(2;2p+1), 
77+a+p+l; 
x — 77, P+l, 

i 

A(2; 2p+774-l), I 

/>/(l_ e -X) j 


A 


(3.1) 


jtf?t ?wt 1 1 4„(x, A) nsfar *jqff 1 1 
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TFfzr, f^TTSt cPTT 7T<ifzr 


5rifcT 2 : JTf? -R e ( H ,+v)<Re(p)< 1, a>0, z x =0 5WT z 2 =0 ft cff 


'v-p-P 


(x, y)-- 


(“)' 


H — y — p 


+i) 


r® C«/^2] 

fP- 1 Mat) J c (at) 2 z(s). 
J 0 i”0 


f l— 714, A(«i; — n+ea^). AOm l— (n,)— n + e * s )> 

1 

j Afo; 1 (apj) w i ^ 2 ^)> 2 ’ 2 ’ 2 ’ 


2 —p—v—p 


AO x ; l-(v/,)— n+v)» A(^; 1— C3 ?1 )— «+V) d 


A(2; 1-p) 


-A s (-^yi^i x“s y S -ii<i ( a ?)- 2 
(-A x 




ftsapi* (3.6) % faPT*PT : 

(3.6) jf 5=0 grsrfera- Tff^T sfjpt *7% A 1 =A 1 =/ 1 =Jfe 1 =« 1 =v 1 =rt 1 =r x = 
5 l =a 2 = 6 2 =c 2 =i s =A 4 =0 TO Ajj=l=c 1 =c 8 =<f a 7^7 W srrsp?ff apt fMw q-R 5 PJPT 
*B 7 wt ft f^rfafw iwf stfct fi% | : 

(i) arfc m 1 =? 1 =/? 1 =0=c a ; A 3 =x=l; A 1= -l; d 1= =| fPTT 6 1= =2 # <Tt 


H in (y)= 


.>r(J-pi + i)r(e=p 

2 p- 2 »-i ^ 1-p, r +*~ p ' 


-Mb ' 2 



M „ t * ( x , y ) =ftt 

f _»xi 2+ft+v-P 2 +v+h-p 1 
j "> "1-i- 2 * 2 I 
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J 8 


f ° 1 Jfi(at) J v (at ) gf;, J 2+p, — v — p 2 — p. — v — p 
! 2 ’ 2 

! 

L A (2; l—P); -l /(at yf 


dt 


J 


(3.7) 


5TP7T ?T?T T | I JTST H 2n (y) fT*TTf£ | I 

(ii) iff? p 1 =0=m 1 =q 1 =a 3 ; Aj=l, b L =x=~X 3 W'4T Jj=l+A ?j ?fr 

’ p—v—p 




4- 1) (->’)” 


n\ 2°~ l bU-p, t+ v ±?) 
—n, —A —n, 


f „ i „ 2 -ft+y— p 2-j-ji—v—p "] 


| / ,_i 7,. (a/) i. (a.* ) 6 F 2 I 2-i-V— p — 0 2—/J.—V—P 

•° i 2 5 2 

I 

l A(2, l-p), — lftat) 2 y 


dt 


J 


(3.8) 


.(X) 


STCfT fTRTT f t L n f r) *rp=fff5r wpK I I 

3 : sfc Re{p)> 0, /te(f)>0, z„ = G 5m Zi=z x * (z, “JHTmfT oprfa |) fT cTT 

£/i(x, v)Ap + |) I l p (l-a)P-i ^ [ n |«2] /<A 

" - I o J 0 " 2o\o+s^i Z ' 


Mnt* (x, y) = 


r(p)T(0 


(l_ aj3) , + l-l 


5=0 


f A(e v —n+e 2 s), Afe*, d 2 +nd 2 ) 

! Afe; l—{P-kJ—n-\-e 3 s), A(e v 1 —(a Pl )—n+e 2 (s) 

\ 

| ~ 2 ’ ( v <i) — n ~r e s s ) 

! 

i A(<? x , 1 (fig) ^+^5), ACa* 1> d^ndj, p, £, 

j A 3 *< a 3~^i> (-gjjgffi (1 — g) j8(l -g) 

(_ (z*— l) u *~ 1 >( — Aj j;ii«i+i2Zi*-4s(i-aj3>* 


dad? 


(3.9) 
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'TFfq', fe'TT# 5T«rr tmtq- 


: $lfr 5RET 1 spV ?TTf FT W «fr ffT5 ?PF% | I 


fospuT (3.9) % fffim 


(3.9) if h 1 =hi—li—k 1 =u 1 —v l =n 1 =r 1 =s 1 =a t =b 2 =c 2 = 0—b 3 =X i ; 
A,= i=c 1 =c 3 cf«rr %<? farftre irrfr ^ ^ fWq- 

: 

(i) a s =p x =q x =m x =d x =d 3 =^0; d x = — x. b x = — X x =x=y=l; A 3 =l/a 

T*§f ar 


c n (x; a)= 


£iP±£> 

m m 



(l-g)N^(l-^-‘ 
(1 — aj8) p+ £ +1 


* 4 


F» 


-n. x. 


p+£ p+f+1 . 
2 ’ 2 


p, £ 


(a— 1) j8(l— jS) 
fl(l-ajS) 2 


1 

I 

j dadp 

I 

J 


(3.10) 


5TRT fraT ; 3Tff c„(x; a) aiAar XfT? | 1 

(iii) d 2 =p 1 =a 3 =d 3 =0-,b l = '-\ 1 =m x =q 1 =a=x=y,d x =—x-, p x =x+p a«TT 
A= — 1 Ic fT ST 


C) 


Ap+I) )B+X)„ r 1 r 1 (i-a)p-i pp (j -p£± 


m~m ' I 0 L 


(l-ajS^+S- 1 


f „ Y P+£ P+?-l 1 
| -2T, — , —2 ] 

1 

1 -p—x—n, p, g [ dadp 

(1-a) Al-iS) 
l c(l-apy 


(3.11) 


sn^T fm wf M n (X, B, C) sTfia I | 


4 : af? z 3 =0 a^TT z x =z* (Zj* |) ft al 


ni { ,y) r(a)r(j3) ) 0 


I 0 


o2a 


-1 £2#-l 


-(^iP 2 +°'f 2 ) 



Sfre M ne * (x, y ) 
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We J 

2 z*(k) F 

k = 0 


r A(« 2 ; — B+e^), 

A(<? s ; l-C^-n+ei*), 

A{^2> 1 ( a /0 n+ejc), (3 Cl ), 

A(c 3 ; X-tvQ-n+eJc), 

Afe 1 ~(i s ?i)- n + c i fc )> (y« x ) “> Pi 

— A 4 i? 2 ^^o- lC , 2 (— e^ya^v-h (— g 3 ya ( ^i-gi+ 1 ) x a 4 
[_ (—Anil'S ybiti-bl _ 


3qq% : 5i%zr (1) qft wkt sqf>cr stort IrsiR ferr rt ?wn 1 1 

fqwvq (3.12) % Pwh 

qft (3.12) ir ^=« 1 =y 1 =/i 1 =A 1 =/ 1 =A: 1 =rf x =<4=rf*=0 %q STW % 

Mw wtst ?fT PiMfctfea' q^r stir fr | :— 


(i) qfe m i =q 1 =p l =Q\ i 1 =c 1 =c 4 =>’=— A x — A 4 — — fl 4 — v 2 — rx— t/x— 1; 
5x=— Z, 7 X = —AT cT^tt x qfr p {^rrfw qR ?rr 




•i e - icrxi - 


f-B, -*; 1 

. 2 F 3 1 (P|) 2 crj ojp i dp dt 

l —p> a. P'< j 


srrer fnrt fc„(Z; p, 


rN> srere | i 


(ii) qft l=b 1 =c 1 =r 1 =v 1 —u 1 *= — X 1 =c i =x=y, a 4 =m 1 =? 1 =p 1 =0: S 1 =l- 2 , 


=2=A, T9T 3T 


7l“-~ A 4 


&h-iOO= 


2a, « cr 2 ^ Z j" 

r(a) A/J) J 


r t 

J o Jo 


P 2tt-l * 


f—B, 1— z; 1 

. 2 f, 2(pf) 2 o-j a 2 dp d£ 

1 2. a, 0; . 



184 'TT'feT, felTSt rPTT 'TT^T 

SITO f^TT g n+1 (z) STfT? | I 

sp^ Mk ?5nrt srr<r *rf t ffef srff ^ fen *rt 1 1 \ 

ft?5T 

1. ^ffencT^, t^o t^ 0 rWT M'iNl, ir^o tt^o. Treatise on Generating Functions, 

Ellis Horwood, England 1964. 

2. fensr, fo%o Tn%JT, snro (tfer 1987). 
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{Zy* fe y )} ^ *nn%r «n^ mvm 

3ttto i^ro frnftr, ^?o %o fosnft ^ %° qr*i*T 

«sg<w nfora %mn, Htetfepf ?ferR, zhtvk %f feR%rwx 

[sTTR — fer^R 7, 1986] 

?TTTRT 

to t qq? feT 3ferfer sjtihh apfefer fen tot I few n qfr n% 

if-'Enn craT srfpfe | Z n „ (X y) | n,o ^t gwfR ?nrrfer 1 1 qmr ww fefr ®ttw 

^t | crm few swfr if spf wrw ftmfer f^n I ferif w few 
w *rer%r fer | i 

Abstract 

Integrals involving the polynomial set {Z 7jn {x, y)} By N. K. Tewari, 
S. K. Fandey and R. N. Pandey, Department of Applied Mathematics, Institute of 
Technology, Banaras Hindu University, Varanasi-221005. 

In the present paper we evaluate an infinite integral involving product of H- 
function of two variables and the polynomials { Z y (x, y) 1 . The integral is of 

1 ± n I n=o 

very general nature and contains as particular cases a number of interesting integrals 
involving well known special functions. 

1. 3RrTRnI 

qt fef qfe tf-qw % feq 'rferrefe ft qf 1 1 fn m\ feraw 
sra srg^r ?f%gr 'rsfir fs sqqf ?r ^ \ % differ fe? ff-wr 3?r few-wfe (Mellin- 
Barnes) 5RFC kT ?P-TRR’ STTT PiH'tq q?f%cf 5*5 ft t 
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H 


qr'jfir, fwft ?r«n 

4 


\x] —H n i> ( n 2> ^ 3 ); 0 ^3» r d f x I (Of 4 ; M k , M k )):((0k2> ^ 2 ))i(% 3 » r * 3 )) ] 

\y\ - H k lt (k 2 , k z ); * 2 , s 3 ) b I ((*£ N s jN Sl )j:(^ S, % )); ( %> /,,)) j 

=(2^l x L (1.1) 




m v)- 


n Fii-fij+Mjt+Mji]) 

./- 1 


A: 1 S; 


n r(jij — Mji — Mjrj) n r(i Sj-Njt+Njv) 

j-ni+l J =1 


M) = 


n r(<f>j-Sj£) n r(i-6j+RjO 

i _1 i =1 


^2 /C 

n ra-tj+Sjg) ri nej-m 

j~~~ ' 1 _j-n 2 +l 


?prr 




J—l J«=»«3T-1 


n r(\-a.+ijv) n r^j-Tjn) 

j-n+i * J j=«3+i 


3R- fo g^rN: ni, ki, s £ ?*T f % s t >0, 0<r,<jy (i=l, 2, 3, 

7=2, 3), M, M, -V, », i?, S 2} gm Tj .JTRJT^ | I *> y^O crsn sr'pftcT gorqqwT ^ 

+1H 1 *PIT f; I 


aim 


jw 

0 “ s«i x-ny A A H n v (« 2 > « 3 )> 0, (z-3, r 4 ) 

0 J "Ar l§ (fc 2 , fc 3 ), J,. (J„ J S ) 

fl 2 A (0*^; M kx , M kl )) : {{B h , R k .))\ ((&,. T* 3 )) 

«3 / 3 | ((S. Ci ; iV Xl , Ay) : ((& 2 , A)); (A 3 , /,,)) 


^„(xq,yh) 


[n/zj [»/zJ 

= 2 2d p{fYl , /)t? 1 

jk-0 /"0 


-ci+A 4 +g*)- -(i+A 5 +Ar 

v i * 



sqfRt ^ ^r*rri%r ^ twr^r 


1*7 




H n K («2 + l); o, (r 3 , r t ) 
kv> (&2+l> A*+l); s lt (j 2l s a ) 


2 ((^M kl ,M Al )): 

L Wi~ Vs> ! ((^; N Sl , N S J): 

(.(% **,))> i-h-g*, V 2 ); m 3 , Tk s )), (-A .-h*, v 3 ) 

((&,. S *M «v V) 


( 1 . 2 ) 


^(m, 1)]— K g ^)Jn-^3in-Z4/ [(^)]«-z 3 m-^2/ 1(- c)L-/ 
[(^ff)]n-< 3 m-^ 4 / r^ff)3« -z z m-z.J [(Pp)\m-bl 


W’ton-yn-zjKfiAi-w-zJ K/ g >3 m [(g g )1 r A?-^-^.A^ A* 

W\-z l m-zjK u o\-zjn-z i l M« [( - w ^l ( n ~ z i m ~-2 1 )'- ml II 

_ . ( * * \ _ _ / * *\- 
g*=^ai«— “i '»*— a, / Jg, h*=^fi 1 n—[} 1 m—$ 2 l\h. 


Si 

27 

7=1 


s% h-^ lc 2 

(«/)+ * («;)- - (A*,)- 27 ( R j)>%, 

7=1 7=1 7=1 


$ S k k 

2 (Nj)+ 2 (Tj)- 2 (. Mj )- 2?* (2})>v„ 

7=1 7=1 7=1 7=1 


”i 5, r 3 s, 

2 (Mj)~ 27 (M,-)- 27 (Nj)+ 2 (Sj)~ 27 (Sj) 

7 1 7 l+^i 7" — 1 7=1 7= r s+l 


-1- 27 (Rj)- 2 (Rj)-rv 2 =D 1 >0, 

7=1 7= n s+l 


n l 

27 (Mj)— 2 (Mj)- 27 (ty)+ 27 

7=1 7=«i+l 7=1 7=1 


(Tj)- 2 ( Ij ) 

7'= r 4+l 


+ ”i (7»- I* (r i )+v s =Z5 l >0, 

7=1 7=«s+l 


OTT 


j arg Si «i 2 |<l/2D lW , 

| arg S3 7f V:! j< 1/2 S 4 w. 
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TFJfJT, ftpTKt cT*TT 


31<T% : 

«rt ^r%- H- q^nr % Tgft snrrc^ ^rr sTTf^ftrcr sptfpwt cr«rr g ^ r re^ 
Mr<=ttd ~ cl ' =R% (sft SPR^TT W BT'JR |) sq^fprcT | I JT^HT ( 1 . 1 ) 

S OO { 00 \ \ 

\ e-'Qipc- v x >* jc * y 5 
o Jo 

„7ii, (n 2 , n 3 ), 0, (r 3 , r 4 ) 

kj , (]C 3 , A-'g) , Si, ($2, S$ 


U 2 x V2 

s 3 / J 


((pkjl M k? MkJ):((6k 2 , Rk 2 )); (</'* 3 , 2\)) 

««V Xs v NsMK’ S s 2 ))> «%> ^)) J 


z nn(* S > y h ) dxdy 


ffalT 


3PT: 


[n/z,] [nlz 2 ] 1 r r | A 

/*= r r p(m, 1). ^ #£, v)UOHv)a\ u 3 dm 

m= 0 /=0 <-^0 Jj^-'xa 

r r e -ff a *-v^+f*+v,f /s+^+vsv^ 

Jo J 0 

_Wzj [„,zj Km ()0 _ (1 „ A<+| , ) ._ (1+Xi+s , ) 
m=0 /=0 


1 


r /• 

(2-n-i) 2 J li iia 


m v). 


n ntj-Sji) n ni-dj+Rji) r(i-(-A 4 -g*)+v 2 f 

i=i 

^ k 

A r(\-4>j+Sj £ ) n nej-Rjg) 

j=r 3 + 1 y=« 2 + 1 

n r(aj— /^) n r(i-^-+7}^) r(i-(-A 6 -S*)+v 3 ^. 

J=I i^l 

*y k 

n ai-ctj+z^) if ntj-Tjv) 

j=r t - s r l j=n 3 -fl 



«rg>ret sr rmTffrr 
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*TT5T 'TC ?f^T 95^ (1.1) STTO fRTT | I 

2TfT Jff W ^ 3T>3T | 1% ^qfJcr ITT^ff *fTT fafWZ FR STSPT fH 
(Horn) 3RT Jr KtT tr frjRH'fe 1 5-?I RTT t frRT # 3TTR 3TRT 

*T**R | : 

ftfa, J3, ft'; y; x, y], F 2 [a, ft, jS'; y, y'; x, y], F z [a, a’, 8, ft'; y; x, y] 
ftTa, ft y. y; x, xi» Wo, ft y; x, y], .ftjfft: ft', y; x, y] 

Wft y; X, y], W«. ft y, y'; X, y] &[“,* y, y; x, y] 

^ifa, o', ft; y; X, y], F 2 [a, ft; y; x, y] H 3 [a, 3; y; x, y] 

H 4 [o, ft; y, S; x, y], tf„[a; y; x, y] 

rm 

H^o; y, 8; x, y]. 

^?r it^tt fir ^r fr^TTHiTfircmr r^rt fr«u ^?Mr Jr? | Z ri „ (x, y)} rwrffar 
srrJr rrfTR^r sn^rr 1 1 

sgt sr^nr Rr'TTsr rprr qr^i 5 ! sTvr TforrfqR i n^%rr fr Rfr TrJr H-wr rr«rr 
*ri>ret | Z*„ (x, y)) rnn%r *nJr mn^r wt sttr fer *it m f i ftfe: 
zmzrf ^ grnwf & fR ?r#r % ?tt RRfrfer ^t 3 crtprr ?rt 

3|e 

Z yi „(x, y) spT mrrifrr srr% 5 tf?t fc.^ rt f i 


(j 2 [a, a', P, ft’; x, y], G 3 [o, o'; x, y], H»[a, p, y> 8, «; x, y] 
Hg[a, ft, y; x, y], i? 7 [a, ft, y; 8; x, y], Fj[a l3 ft, ft, x, y] 
Alft ft; X, y], ift[a, P, y, 8; x, y], F 3 [a, A; 8; x, y] 

^4(0, y; ft x, y], ft[a, 8, x, y], J?g[a, ft x, yj 
JJ 9 [a, ft 8; x, y], H 10 [a, 8; x, y], H n [a, p, y; 8; x, y] 
ftt 1 *) ft, y, x, y], ft y, 8, x, yj 

SSTT 

H[a, ft; 8; x, yj. 

irfe (l.l) Jr ft x =o fl ?rr g=ft=l % f%tr 
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tp ^, feifr cT«rr qr^tir 


0 JO 


e -S 1 x-v 1 y x A 4 A s _ H r s , n 2 

K 2 5 S 2 


u 2 x v *j (ft 2 , RkJ) 

/ (&.. s St )\ 


H 


s 2 


s, /v((^ s .ly) 


(K ^ 


^3 s 3 


Z Yl n (X, y) dxdy 


t n /?i3 [”/?23 ^ w — ^l+A 4 +a 1 n— a 4 m—a 2 l j 


r 2? ?(m 

m=0 /=0 


v — ( l + A . + aiTI - a * W — a * / ) 


jjT 3 , ^ 

fc 2 +l, 


- Z?2 / / * 

^2 ^ &2 ^ ^ 4 > ^ 2 )? ((^^ 2 ’ ^-k^) 

/ ((**. SO ) 


Jr? 4 > ^3 ” f " ^ 

A : s + 1 , £ s 


S3 Vi V »/f ft w+ft/-ft«-A 5 , « 3 ), ((</r* g , 2\)) 


(( a . T3 > O 


(1.3) 


ffaT | I 

firfw : 


(1.3) Jf fafsr^f srrwf qfr ^ srsrc fT^rf^fer ftsw sto 

ftt | : 

(i) j"J" e~ Bj - x ~ Viy x Xi+u y Xs [l-v(x)-I v {x)]Si ir Z* 1 (x,y)dxdy 
2^1 cos tnr £f 1 -a+X*+«i#) ^-(l+X^S+in) 

! ” I J ' t 1 F (m , , ,( «.*"+«.* »M A -+ A I ) 

m=0 7=0 

3 2 f I + I)> (a 1 */M + a 2 *7 a i n A 4 , 2)) 

H 2 \ 1 1/4 »w _ I 

L 7 1)> (i/* — 1) (ir^+i^ 0 j 
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V r /( Rip , 1 ). ( ft */ n + j3 2 */- A 5 - j3i «, 2)1 

# 2,3 1 / 4V , 2 / j . 

» / (Rip, 1), (iv, 1), (— £v, 1) J 

(ii) L Jo” e ~° lX ~ hy x Xi+l1 y X '° +ti w Hn(y)Z\„(x, y) dxdy 
2 2 & 

ij ^( i + X4 + flJi / i ) * u + Xr /* i »> 


[n/Zy] [h/z 2 ] 

27 27 p(m, l) u x 

m = 0 /=0 


a ^ Wi - a * 


2 / 





3,2 f / (i“f 2 r » (a 1 *7«+ a 2 */— ai«— A 4 , 2)*] 

Ho 3 ! 1 /4u x 2 * j . 

I /(RIM 1), (-i?, l), (i», 1) J 

2 2 f /(iP+iRi, 1), <&*/«+&*/-&»- A 5) 2)1 
Hi'. I W/ ! • 

t ' (ip+i p , 1), (ip+ip+i, 1), (ip— i r , 1) j 

(iv) J*J" yRp 

$ 

•R*) R*) Rj’)i(v) Z yi „ (x, >-). rfx R 
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<TP>f3T, fcRTTt TO 


^ -d+x^+^n) [n/m J [«//n 2 ] 

— STrarfesy • m i 0 ;£o 


« m> 0 5l A"»+?.*/. 


i a f (i-r i CT > !)> (4 ct > 0> (a 1 *7M + a 2 ,( /— A 4 — 2) 1 

fl 3 ’ 4 I 1/«1 2 / 1 • 

’ l /(i(H+»+ff).)(K !; '+ a_ 'M)>(Kp+ <r — 5 )> 1 )»(K <r— m)» i)J 
2 1 r /(£/*+£> !). (&*«»+&*/— A 3 -/V». 2)1 

H * | l/v 2/ ] . 

2,3 1 7(*+to 1). (fc*. 1). 1) J 

{ * 1 00 ♦ 

z vi« (*. y) ) fl _ 0 snpK 

jTTWf 3pT ITPT STFcT f*P3[ 5H '3’ c f>d § I *ft% ![*T 5llct 'b^Wl 

tffatcT $ *RR | 

[(/,(x)7,(*)), (Uy) Kv(y))}, [{I r (x)J v (x)}, (Hr(y))], 

[(Wk, m (x) W-k,m( x ))> {Kj'(y) Kli(y))], [{Jvi x )Jli{ x ))> (Kp 2 ( x ))] 

[( H p \x) H? (x)), (1 W k , m (y) M-kUy))\ 

mr 

[( $,„(*)), (I,(y)-L,(y))] 

sft (1.3) ^ ^RiffcT f^rfkfera" H-*f f, 



x 2 lm. 2 > Rtf 


H k' n s 

«.J, i 3 


«3 /* m 3 , n 3 )) 

■ ' (%> w 


1 

i 

i 

i 

JJ 


fasifrf (1.3) "FT 5T^T SFT% 1%fW , 55Rf OTT tfpfffcT 3f'Kt 

| z* in (x, j)| ^wt%t err# *rrrt Fwt fefw' ^nq= srrarHY sn^er # ^tt 

*PRft 1 1 

/,(*), Y t (x), I p (x), K v {y), H„(y), W hm (x), ff p ai (x). 
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^ ?nrT%r srfrt 

H v ^ (pc), M—] l , m (y), S/i, p (x) and L v (y), 

anr^r: 5T«nr cr^rr fefrr «pt tfr?r 'rr ott.jtsrt %cTr st^pr *pt ^rRrfRT t*Rr isr, 

^?c5 <B5f5T > shir) fTf Rs^rrft'dw 'RR', ^aR st^pr <rr, srsnr itspr 

^t %t^R fT^'RRrrfagfcr 'rr, strpt <rr erarr ^rRrfcr phr <rr 1 1 

2 : 

Jo J o Kx+y)x a yP'L yin ( l i 1 ^,}7 l H )dxdy 


Jn£] [r=!z,] ) in- of m-*l &„-&*«-&*/. 

m = 0 /=0 


^(l+g+g*)Al-H3+F‘) f” 
r(a+P+F+h*+2) jo 


z (a+j3-fg*+)i*+l) 


4>(z) dz. 


(2.1) 


^<R% : 


(2.1)% gRTSP %T I** % 3%?R 3R% 3fT RPR | : 

/**= ^2^ ^2^ p(m, 1) p 1 a J 1 ~ a * m ~ a * l p.^ n ~PS m ~^ f> ‘ . 
m=0 1=0 

f" f <f>(x +y)x a+ Z* / +Jt *dx dy 
Jo Jo 

f%RT%f%R [1; p. 177] 


fa II x ‘>w x +y) dx za+iW ‘ {z)dz 

%t srr 3R% ( 2.1 ) sirr) % rr 3R prr 1 1 

4>(z) % f%f*RT rrt % fwq rrr <%R%r (2.1 ) %1 srpp trp _ fefw srth str 
%r 5fT r?r) I 1 rr % f® f%Rfcrfer | : 


(i) (2.1) it ftz)=4(2 :z'l>) G m u ” ( a 8 * 
■R^R^tM’ [3; p. 338 (17)] 


JI Jl(2zVt) 




zt-'dz 
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<TFt^, cWT 'TFt^T 


m,n+l 

(jr M-r2 jZ ? 


/ /l— 5— (««*). 1— s+i\ 

(V (b*) ) 


arr =px% tt Pi^itVit^icr fawn' 1 t • 

<e 

j J /„(2(x+}’) 1,2 ) G u ’ v (^a 3 (x+y) /^J^j x<x yP Z Yl n(x^[x,, y p 2 ) dxdy 


[njz x ) [b/zJ w-ofm-a*! Bp-Pfm-tfl. 

2 2 P{m, l) hi Pi 

m — 0 /— 0 


r(i+a+g*)m+p+k* ) 

r(a+p+g*+h*+2) • 


“,»+Y —(a J r p+g*+h*+l J rh), (a u *), 
G u ±iv ^ a s (b u *) 


-(a+p+g*+h* 




nsfa crsrr fawf [3; p. 338 (15)] 

-w) o”;".r ? 4*' IbS'^-f) 

spprt qrfa- qr fir fawfafer fa ^4 qr<r ft?n 1 1 

j j (1— (x+v)) - ^' -1 Gp ’ q ^ a’(x+y) / x a y^Zy 1 n(l j -i x?p ,2 y~) dxdy 


l"£J W*J ai n 

= 2 2 Pm>I Pi 

m—0 1=0 


* *7 (fan — Bi*m— B 2 *I 

— a^m— a**/f* a 1 ^ ri 


jxH-«+g*) , m+i+h*) 

r(a+ J 8+r+ft*+ 2) • 

m,«+l / , '-( a +j3+g*+A* + l), (ty); \ 

V*. 9 +i ^ (i ? ), -(a+jS+g*+P + l+j8')/ • 

5*ft JT^TT f® S{V3T 5TRT faftrEcT gf'KT % far^ ?PTW?r SW far>T ^ fapf W 
?ifr fen Tft 1 1 
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3. Vo Tables of Integral Transforms, Me Graw Hill (N.Y) 1954 

4. 2^' ^ 'F° ^°> J. Pure & Appl. Maths., 1974, 5 (5), 430. 
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1 : 2 (II) 

3T>o tfto ST^ranRT, %o %o <|?rf *ft?n WnT 

fannr, strm? ferafiramct, qfem 
[ snRT— spmfr 24, 1987 ] 

mrtsfT 

1 : 2 firs (ii) srm##? =ft sra-rem t nm fen wr tm ■?% ?rrfmp, 

?^PiT P# f^-WM'jfi §KT Slftra-SifTO m fsm TOT I STOtf IT# 1 : I 

tot srfTO , s?t *r%zrcn st vff tttcft fen tot i 

Abstract 

1 : 2 Zinc (II) thiomalate — synthesiss and characterization. By O. P. Agrawal, 
K. K. Varma and Seema Bhayana, Chemistry Department M. D. University, Rohtak. 

1 : 2 metal thiomalate of Zn(II) has been iolated for the first time and also 
characterized by elemental, spectral and thermogravimetric analysis. The two 
thiomalic acid molecular are bonded to Zn(II) through S of their sulphydrvi groups. 
The compound seems to exist in polymeric state due to hydrogen bonding between 
— COOH groups of neighbouring molecules. Final product of TG analysis has been 
identified as ZnSO«. The antibacterial and antifungal activity of this as well as 1:1 
complex isolated and characterized earlier by other workers has been checked. 

vf?Tf|ffqr tT# #t si eTfrofo % stto stmt firs #s 

l^vrspir fow I I fSTOT if 3Tf TOS HTg 3TTTOT % TTT^r TTfS snTTcIT | [1 ~ 6 i TTOg ^ % 

W 5 t* fsro s~ tost irferspro fen tot |p- 10 i i storms spr #fep st 
J rTfet | fer ssfrow, nit cm stiffs % srfofro % to fr totot w tot |t u) i 
^ Sr ?ft sfrqfcmr ttot% to |r 12 - 14 ] ( j . j 2 n (n) storvr st *rr 
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q*TT ?T 5 n VRRT 


nfesm gq anVr^^FT felT TRT t^ 8 - 1 aRTfa : 3^l% nfecPng gnf 3?T srfq spf qrrf gqqT 
HTffcir if s’nnn nfr 1 1 m cr^'f % wmt if fep (II) nfeninr (l : 2) % 
srffeTSRR gaf cfSTT 1:1 ntffe % nf 5T%Wg gnf ^f qfer qq feiq 
fen *m i 

qg%fep ^rrfe % fep ifnfe: gar nrntnfep sr^^r qn snfnr fen nn i fem qn 
fqferg qfran nm gnaffeR- fen nm i 

JtTOrf few FnFfnf (4000-200 Cm- 1 ) % srfera gqr fifefnz— St gnr q^ cr 
KBr ntferf / gpnr nn — C & I feqr if arm fqfe nn i nnftfefefer fefem, snfnT- 
qmn if ft err m (qfri *nr) mar nr fenT w anarn q?r 10° n% fere ?.m qqr i 

nfew 

qqrfa fern if 1:2 fep (Il)-nrmnfep nw njn % arffen qfr pr qrf nrer- 
^rfsftP*- 14 ] ir nqnfer qn | <mg feqf nnt sir fern fer qn snrrcr qrnf nfr fen i 
#!H qnafefer n w npr, Zn[QH 5 0 4 S] 2 w sihkwi if ffe fefsr ifnmr fen i 
ffe % o.oi ntn qn angn wn if nfe mn i gnif NaOH % 0.02 nfn fenn qn 
qn-qq few w; fenr nnn fenn qn nsmn feffe fenr man sfr i gnr qfer ir 
Zn(OH) 2 anMw ferr nm i nfex if wmirPr qfe % wig; gnir nTntnfep 
nw qn fetn fenn (>0.02 fe) fenr nfefn % mn nfe-tffi fenn nrn i fe: nir 
50°-60° nqr nn fen nm fen% qnnngn gqr nra nrfef ffenn nimiw 

gnif nfenr apf nsfe fenr ir gqr fe nnnq snnr gan i sir ®nr sr irnfe ir fen 
nnT sfk fea; fein if g^r fen nm i ^mfe 65% i 

qfysm TT5f fa^ewi 

afef an^nn : ^qg qn nfn qat nn? nnfjap anR % arunfen qn?r % 'nmg 
Zn(ll) qsT sn^nn anftfenr , #pfe % ^r if nfnfeffn f<Tn n fen nm [1 *] i nfn q?r 
Na 2 CO s gn Na 2 Oj ir smfer % nv^ nsw qn 3 n%-nn *ft tfeirnfn fnfn ir 
BaS 0 4 % if f^m wt l 7 3 1 ?ffn % qnnn gq ^r^ffer afef qn ampnn fr»mn 

fltPwdfete =n^fnf ^ mfe-tfefnq; fnftr ir carlo erba nfer— 

1106 ann srn qnmn w i ncnf % fefen qfenn m^nf l if fer nir | — 

nnfe 1 

rffn % fefen ir mnr ncnf qn nfera srmr (nfepfer) 

C H S Zn 

24.43(26.42) 3.01(2.77) 16.56(17.61) 20.43(18.08) 



1:2 ffe?(II) 
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fsraSnw : qqq *nqfqfqq strt % Jr 2560 Cm- 1 % to S—H 
qqq (Stretching) qfer srnfe ptr: feni rear | i qqqj qjff, qfq % feaq if qqqfeq 
qT i qrar 1 1 fq% q%q fferaT | far qfq if wmfef qrq % sht spj Zn(li) ir 
q ^r f q *r^ % S % q-rsqq ir qfea 1 1 qfe qq a*q % wr | % q'fq % 
#q pr if c— s qqq qnfe ^MKaf-.d frar? <660 Cm- 1 % qiq srr mat 1 1 fefq if 

Vzn— s 210—300 Cm- 1 % &5T if qq jqq ferffe % ^q if qqfeq fm | I 1 : 1 
q^rq if qf 'nfer qqr ^qq [8] sirr ife ?t fN qqfera qm qqr 1 1 noo Cm- 1 a^T 
1422 Cm -1 % aTqfqfep qrq qf qrfa qfq if qT qqq — COOH qq[ff spf qqfefa 
% ^qqr | w i q'fq if frit art q^ff qff qaaTaam if qqfefa % q%a w ara q qf fqqa 
| fq qfq % qqfq faq*an qrf NaOH sttt snprrfqq afe qq qfq % qarq qia % fer 
sttt % arrq qfq qaa 1 1 

qft qff, OH aaa qiqn qr 3300—2700 Cm -1 qq ffeja qaqfer qa fern 
srqq? qqqffe-s qqfera fra f , w affqq qff «§q--t> qfea % sTid4> f : a? afqqferq 
qpqa: snqr-qpr % qfq q^aff % qrq — COOH q^fr % qrsaq q aaa arq arraraa 
q?qf % qraa fraT 1 1 

3?sqfq fqqqqq : qfq % nqfqfafqafn aq q ferfra m naa aafaa rffaT 1 1 qqq 
srqqqq ~ioo° % srRrq frqq 160° aar am qprr | sfk qq% arra :RaqTa if 17.5% 
srfa frar 1 1 ife qq qq trq co 2 % faqfer afa a fr qqqq 1 1 aqi c q% qq qqqaa 
240° q Jtqq ffec ~320° aqr qqqi WT | sfk qq S^qw q?f fq ffrfq ~57.5% 
qT qfqqr 1 1 ^320° % q^qiq ?qq qqq qq qf fqrq qfri srfq qff frqf i ~57.5% qf 
fq sr% q%q qqf 1 1% arfiqq n?nw ZnS0 4 (qfqqrfqq=55.7%) 1 1 qqq qq if fqqqq 
Co, qq srfqpT qqrrq ZnS0 4 nrw w?qqr qTqrqfqq qqfqqf q qf qq qr qf \ 

1:2 qfq qq qf a rrqq u i l : l qfq % 3f h <‘J| q fipq 1 1 1:1 qfq % qqfqfqfqqfq 
qqqqq if qfq ZnS qqqT | ifr qqr if qqfqq frqrq ZnS0 4 if qfqqfqq fr qran 1 1 
qrqsq | f% qrfTtfqfqqfq qsqqq q qqqqq feqq nwwm q fqqqq qir qq fqcqq qq qfe 
frat | f% q^q if Zn(ll), qr-frqfqq; q^q q qq% qq:fqfyq qqq % S % qisqq % 
qfisrq | t 

qfqqtqnn qfeim : 1:2 qfq €i qffRTqH qf^rar qq qqqq qrq-qffqfeq 
(Tsqqqqrqnqqq qfforq) trsf qTq-Prirftq (rq%f-fqqT qfrqiq qqi 5fqfqiqrq qfmqr) 
qqqffqrT q«u qqqf % fqir qq% % qq if qqr qfferq <q£ q^qq 

fqfq [18 i ir fen qqr i prqq ir qf qfq qfeq fe |qT i sqr qqqq. 1:1 qfq qf, fqir 
qrftq q«n i^qq [8 i qf fafj q qqiq fen qqT qT, srfer fr fins f^T i 
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3Bprra\ snrf cnqrr *prm 


$a?tcrr-;rn<rc 

frmnror, frfrfrc fro tr?ro wr, ar&w T?rmr ffrmr, p^tfr 54 h«* frrsfrfrsrrait, 
fr^rc? % srffr anarmp gffrnfr ti<m sfnjr % ffrfr smnfr f i mp (frm ^mrr) arwf 
frsr ®rarf% fr ffrfr ?fr ffrfrfriTorc fr frfr fr ?mr 1 1 

ft** 

1. frfr, afrc STTTo cm Jnn^r, tro to, Inorg. Chem, 1965, 4, 378. 

2. sfrRT, STKo tt^To, 5m, % 0 fro ffrcra - , frP° frcTo, Can. J. Chem, 1968, 
46, 311. 

3. firm, UU ° fro ftMfr, ^?fo fr° cm ffrPT, t^o fr°, Ind. J. Chem, 1967, 
5, 649. 

4. frfr, afro f o, qifrfr, afro cm franc, tt^o, J. phys. Chem, 1959, 63, 2055. 

5. T^pfr, fr° it^o fro frffr?, »Tffrr , frfcr^ 1982. 

6. tpr° fro, «rfr, 1985 

7. frfrr, fr° fro <m 4frfr, 1° J. Inorg. nucl. Chem, 1975, 37(2), 567. 

8. 'TTfer, ’fro STTTo cm fnsoR, fro j. i nor g. nucl. Chem, 1978, 40, 1255. 
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10. #, Ind. J. Chem. 1980, 19A, 555. 

11. frff, tnsfo cm frfrcTH:, fr° j. Med. Lyon, 1949, 30, 669. 

12. Establishment, Fevrier Decoisy Champion, Fr. M. 6322, CA, 74 (1977) 103021. 

13. ffrr#, fro, Puddenphatt, “The Chemistry of Gold”, Elsevier, 1978, 'F s 5 249. 

14. frfr, ¥s5fo tfrB°, 4 trpt, Trf° fr°, di+, afro fro rr^o, ffr%, fro 

cm frfrr, frfo, Clin Pharmacol Ther, 1984, 35-5. 

15. frst:, rpfo fro ficrra-, fro frfrr, Aust. J. Chem., 1969, 22(1), 267. 

16. frfr?r, TTo srrfo A Textbook of Quantitative Inorg Analysis. E. L. B. S. and 
Longman (3rd edition) 1968, London, p. 532. 
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(n, P „ a ) 

mr ?jt«t 

nftra firow .. *^ rfagnr ? ra , ( fgtm w re ) 

[srRr-il^'il 2, 1987] 

^TCcr Tc* ir x= 1 qr wrt w gfr (at, p,,®) qr ^ sririr *«nfer 

r\ r> ^ 


Abstract 

(N, p n a ) summability of Jacobi series. By Amar Nath Singh, Department of 
Mathematics, Mehta College, Bharwari (Allahabad). 

In this paper we prove a theorem on (A r , p n a ) summability of Jacobi series at 

the point x=L 

1. jrf? S a n ^ufr fT, rft ^ 1%i% % 
n— o 

Sn— £ a f 
r=o 

a % fm. 

a 

6 =1 
0 

“ _Ja+l)(a+2)...(a+^) 

« ’ f”* 1 * 2 > 3 > ) 
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SPTC ?TR ftf 

TTRT ft {p„} T& 3R5FT I, p 0 >0, p n > 0 cR !*ft 'Tft^RT it I ft 


a 

Pn 


n a-i 

2 *n-r Pr 
t = o 


sfk fti% ft 


W. '• 

^ = *1V 


r-0 


«PTCJM % (AT, p„«) ff^RRRRT ft fanfaftcf 'TftsTRT €t ; 


a > — 1 , Z a T tpj jjqrrft fT, ^T^TT 

r=o 


a 1 ?, a o 

^ = 7« T rfo ^ r 

* n 


^rft *„ -> S *R n-*-co, <R f*? ft 
2 a,=S (N, pi ) jit 5„-^S 


2. Jift /(x) strtrt [—1, 1] if x % TRft *TH % ftft 1*1 'Tfwftr ff 
(l—jc^a (l+x) 4 /^) 3?T iftw % 3RTTK SlfttlKT | I cR f(x) % ka HRftR 

#+RT #oft ftRftftrr | — 


fix)- \ an Pn ( ^ b) 


( 2 . 1 ) 


n= 0 


«foT 


(2n-ra+b-r \) F(n+ 1) r ( n+b+b+ \) 
a n= ^a+b^i f(n+a+ l) T(n+b+l) 


£ (1 -XY (1 +X)bf(x) P n ^ b) (X) 

?RT P„< a >b } (x) sftRT 3f ! 'R | I 

ftift ft 


dx 


(2.2) 


<K<£}=/( cos $)-A, r==[l/<] 
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ft Jr ^¥ 2] % 3RRT?r [— 1, 1] % #4RT farfaff 7T t^rNt W % (N, p n a ) 
tt r^r ^mrra - sr^ftra - ferr | ftrcrif fa*^#rfer fro ^ 1 1 


jjirnr A 


’TFTT f% {p n } tnp qltafqcji, cRT?it^. srag'jTPT 3Rfiir f fT^T P n a . n — (2a-f l)/2, « 
% 5T?% TK. ^f?TT '5TRTT | I 


J| W«)l **=0 (jrjai) *-*0 

W (2.1) fiF| x=l, TT A if (N, p „ a ) ftft HfT 


amr 

smftr 


-Ka<i -i<b 

J ,t (l+xy>i l -*l* l/(x)| dx< 00 
l Pk m _„{ p«' a) \ ^ 

£^ c £<2a+3>/3 U \f l V^l)l2j fl 


(2.3) 


(2.4) 

(2.5) 


f*r (2.3) % ^ ^>stT 9r# % ?rr*r 4rc ^ 1 1 t f*r 

fteifafisid s%q- ?*nrfw ^ f i 


*TRT f% {p„} ^ 3Wf%^, snm*n>, 3^ JTFT SRsFT | ?PTT p n W_ n -^+i)lt =frr *TFT 
n % % ?rw snprr sirarT |, q# (2.5) ?fr 1 1 *rfe 

( !^(w)K«=0 (f) #->0 (2.5) 

Jo 

?R Sfofr (2.1) X =1 ^ A if (N, P«) ^F g pfttr tm arff 


— 2^ a <i> — \<b 

cHTT (2.4) ^ f | 

3. fsq- ^ qrfrwTTr ¥T fog- |, g5r 3n?r sirtot Tfift l 

([2] 5^%) 

*rfe 

7a+b + 1 ft a 

7 hoT *? P -k A »-i p n-k (COS <j>) fj 
* n £“0 


Nnit) 
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ar*n: *rpr f%f 




<t?r 


W*TT 


2-u+bw r(n+a+b+2)^ 2~ a - b ~ 1 


1 


= P„<«> ' °l(sin <£/2) (2 ‘ ^+3),2 (cos */2)«W*'» 
l/'/z^^<7r-— \jn 

sfot # : p' ' 5 TR% I % [2] 

£ - a =t^< I, p»“ (S,-i (1)-^) 


r(a+i)r( 6 +«+i) _ r(a+i) 

jV „($=0 (« 2 *+ 2 ), 

= o (n fl + A+1 ), 7T — 

„( 2 a +i )/2 P<«> Ci; ^ 


W S +1 


(3.1) 

(3.2) 


M 


n' 


,< 2 a-l )/2 


(sin <£/2) (Sz + 5 >' 2 cos ^/2)«*+*>' 2 


(3.3) 


= 5^2 pi 2 a+ * +1 A„_*r </'(<£). (sin 4>/2) ia+1 (cos j>j2) th ^ 

Jl ft K=*0 JO ' 

Pn ia+1 > b) (COS <£) # 

— f ^(<£) (sin (cos ^/2) 2fe+1 JV^) d<}> 

J o 

-nr+E. + r+L> 

=4+4+4+4> *TFTT 
s H^f^ra ftw | i 
srar 4=0(1) (tferar, [2] 
ott 4 “° (l) 

4= | ’ /B W*)| f-^ 1 0(n 2a+i ) d<f> (3.1 (% 

= 0 ( 1 ). 

3rt: sht? 1%^ ^if F<;<ai>ii ^ 1% 

^ 4=0 (l). 

(3.3) ?r 

/ K ( 2 a+l)/ 2 \ rS 

4 =0 tay5r )] 1/n hW>! (sin */2)<*M» 2 # 



#ift 
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niff 


5TSTT 


+ °( nia ~ in )\ S iln W)\ (sin $2) (2a -*w* dj> 


'Ifi As> 2> ’rwr 


+ 0 


-'Xilsx 

«ix> 

/72 {Zg~ 1}/2 \ n 

=o(i)+o(X-^) £ 1 /* A (JV“> * I/2 - a ) 


o ( i, + o(^) 


= 0(1) (2.5)* 

I _ <9f n {2a-i);2\ f S i^ (^)j jj 
y ** ,-C '( B Xfn iSKSwi^ 


R!* R cT«IT 9f R? WT R f% 

fl<i, f*T i<3rt | f% 

/ 212 = 0 ( 1 ). 

3Rr: URT ^nforT ft # | I 


1. RS, ^ flo. Math Z. 1969, 112, 357-63- 

2. nq-o cfto, stVlo %3 To it%o HTfRT fft^rr 1986, AIII. 
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srffTf^ff 2-sdqj 3 

qqr fcqT %| q^r-II 

WTT HTH cTOT fw^ R f*TTC 
*iftra ftnnn, sfef? forefesRPT, |%rc 


^rncNr 

snar *r sEnrfe (X, d) tt srfefespjrt a, s, T % feq 5rRih<s u i- 

w % srptct M ^ fere fefsnr % srferar sir* fes *nf | fern fw {A, s } 

rnf {A, T} sraffeiw | — 

min {d{Ax, Ay, a), d(Sx, Ax, a), d(Ty, Ay, a)} 

+k min{rf(Sx, Ay, a), d(Ty, Ax, a)} 

^.pd(Sx, Ty, a)+qd(Sx, Ax, a) 

5Tgf x,y, a *rafe X % TO k, p, q ’j’mtf | 3^fe 0<p-b?<l. 

Abstract 

A fixed point theorem for asymptotically commuting mappings on a 2-metric 
space-II. By Shyam Lai Singh and Vijayendra Kumar, Department of Mathematics, 
Gurukula Kangri University, Hardwar. 

In this paper the following result is established : 

(Theorem 3) : Let ( X ’, d) be a 2-metric space with d continuous, and self- 
mappings A, S, T on X. If there exist real numbers k,p, q such that 0<p+q<l 
and 

(1) min {d(Ax, Ay, a), d(Sx, Ax, a), d(Ty, Ay, a)} 

+k min {d(Sx, Ay, a), d(Ty, Ax, a)} 
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f?Tf cTsrr f mr 


£^pd(Sx, Ty, a)+ qd(Sx, Ax, a) 
for all x, y, a in X\ 

(2) for a point x 0 in X there exists a sequence {*„} satisfying 

Tx%r,+ 2 ~Ax 2 n+i> Sx 2n +i— Ax in and 
A x^--i'~/—Ax^' r 2, 7i 0, lj 2...j 

(3) the sequence { Ax n } has a subsequence converging to a point z in X; 

(4) A, S, T are continuous at z; 

(5) {A, S}and { A , T) are z-asymptotically commuting pairs; 

then z is a coincidence point of A, S and T, i.e. Az=Sz=Tz. If, additionally, 
Q<pjk<\ then A, S and T have a common fixed point, which is unique also. 

ttft # fe (X, d) ^ | ; A, P, Q, S, T-.X-+X rrar k, P, q 

Mrfefef nt % sfefa ^ 

ar^TEr fes fenr |— 

(*) min {d(Px, Qy, a), d(Tx, Px, a), d(Ty, Qy, a)} 

+k min {d(Tx, Qy, a), d(Ty, Px, a)} 

< pd(Tx , Ty, a)+qd(Tx, Px, a). 

I % 3Tfcrf^r m (*) ^T [1] . sm Mr ft* ^ 

nnw nfeMm ncff srfes S3 nq?' li^f^ ^ ^ 3rfefogr°r n# (1) 

3) srftfwff A,S, r%n'mrt ^ ferc ^ 

srfenfer (Hf w# (3)) 3 Mr n 3t 3 5fnT {^Xn} spot 

4iT fesrc w % q tVmfe r fen nr t | fe Mr A(X)czS(X) n T(X) n*r x % Mfe 

* 0 % fer 3T55trfr {*„} M {Ax n } fT MM? ffe I 

qfetTqT lPi : fffe nnfe (M,d) c rc A r =f?r ^nrnft anrfafenft 

srqqT iMtfaS n pft (Mr *fe 51 M ^ ^rrar |) wrfr Mm Mr afhc 

lim d(ATx m TAx^—0 


1 ) 3 - q {x„} SPPTT *FT 3Tf9ft*T | fe X % feft f%| « % fer 
(#*) lim jfx B =lim Tx n =u 



2-|fft t ^ fen; f^l 444 
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^'TEjFrqT, s#rw ?r«n w (**) 4it ?rg<^ qrft 4 # f44-iP4ftft44t arftfwr 
g^ 6 ] OT^mfV sFrftfwfr fft <t«tt 34 % ftww 47 *R4 ?fm m*mr. *zf ( [10] 4 

34TfT4 4«§f) I 

qfcsrm 2 p# i : irFiT A mr T fttft 2-fd^^nrfe (. x , d) tt % t m a 

sftr T qrt -3T t=c 444T4T st^fdPiW ( 444 T »-3TOT sfnrftftfrft) ^ ^nw 4ft afk 
%^r q-ft X % qftip 37444 a % ft? 

lim d(ATx n , TAx„, a )— 0 
44 4T X q qpiq { x n } % 4 44TC ft ft 

lim Ax 0 —\im Tx n =u. 
are f*r fan fa few 444 fas 444 1 

qirq 3 : 4i4T % (X, d) W* 2-ffft 44fe |, fwr d 444 1 1 4T4 4t a, S, T 
qqfe X qx ^■-srfdft^ui | 1 4ft 4R4ftq? ?fwnf k, p, q ^4 jt^tt ft ft 0<p+4<i 
44T X % 44t 44441 x, y, a % fan? 

(1) min {d(Ax, Ay, a), d(Sx, Ax, a), d(Ty, Ay, a)} 

~\~k min \d(Sx, Ay, fl) } d(Ty, Ax, a)} 

^pd(Sx, Ty, a)+qd(Sx, Ax, a); 

( 2 ) qqfcg X % ftqt ft^ x 0 % f%tT X Jr mp 374374 {x B } ? *t it gt ft 

SXin-rl~ AXnji, Tx zn ^— Ax^n+i, 

Ax b+1 ^Ax„^, n= Q, 1,2...; 

( 3 ) 374*74 44 47 ft ^ iw x % ft4t ftf z 9T srftraTftr ?raT ft; 

(4) qftftsFT A, S, T 2 94 444 fT; 

(5) <£44 {A, S} 44T {A, T} ^-444147 stTqftftqqt ff; 

44 z qftfftpTT A, s, T 477 swt ft| fm 37 ^ Az=Sz=Tz. 54 ; 4ft o<pjk<i 44 
qftftw a,s,t^ srfetfR ^qqftcs fpsre ft § fftr 1 1 

4447% : -iTtrfw (1)4 x=x 2 „ 44T j=x 2n+1 fti 4T 

min {d(Axoft, Axn B +i, o'), d{^Ax<, B _-^, Ax^n, ^)» d(Ax ., B , Ax jn+i> < 
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fi=T| cT^TT fiTR 


— |— /c min { Ax 2 n-\‘i 9 d) 9 d(Ax 2 n, Ax 2 n y t7)} 

^pd(Ax 2n ~ 19 Ax 2 „, a)-j-gd(Ax 2 n-i> Ax 2ft > a) 
min {d(Ax 2n , Ax 2n+1 , a ) d(Ax 2n - 19 Ax 2m a)} 

<(P+?) d(Ax 2n ~i, Ax 2fl , d). 

d % TpT 2-fTR7 fR % 

d(Ax 2 n j Ax 2 n - 15 ^) == 0 

^rt^r ?rff fr *rrt, Sfffrrq 

d(Ax 2nn , Ax m > a)^(p+q)d(Ax 2th Ax 2n ~ lf a\ 

s^T SRJTT, (1) t x=X 2 „ +1 cRTT J=X 2 *4. 2 ^ TT, 

^{^x 2 «+2j Ax 2n-fi3 Ax in , a). 

x % ?wt a 5t?tt «=i, 2, 3... % 

d(Ax n+1 , A.Xji+ 2 , d)^k d(A x nt Ax^^, d ) , 

•3T|T k! —p~q 1[7. Ofo 2] % smft^r t {^X„} tT^r 3H5fTtr t I STrf: (3) %, 

s.r 2B+1 , -*z, n- 2Br2 ->z. ssfa? (4) 1 5RxT ?rra^r w % srrarc ATx„.-+Az 

cT^JT TAx ni ->Tz irsf {«/) 3T^T^7TT {«} 5PT i^F OTHIPT | I A cfSTT T r-^nrpft Wd- 

fefwfT f , s nf^nr X % anw^ w? a % forr 

lim d(ATx n , TAx„ , a)= 0 

/ i 

=#F <i |, sra: A' % M a % 

cf(^r, Tz, a)= 0 

s?fr wr: 

Az=Sz. 

3R- (l) ir v= a - 2B r<T v= z w cT^rr #ett^ *rm %% 

J(z, /lz, a)^.(pjk) d(z, Az, a). 

qfwiRr: Az=z. ?*r spfk f%f z srfiTf^^ff a, s, t fcsR f%f | ! ^ 

^tt ?trt | i% 3 rfem^ f^n: fsrf 1 1 
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cT«TT 

q*r° srw, «fto tr^o srim, sfmar , 

shtt^: qtferr xw 3rf?R j??re 

•3fr f^Rtn, erttsh scthst, sRTgr (*r° sto) 

[ strt — sm«?r 27, 1987 ] 

mrm 

3-%?nwt-4-^?ft?rTf?ft' tjfer 3 -jT'<nwr-4-^j =i i t*ir crt 3- 

Jr*rmM itcTte r rejft 4^111^1?'= forc ’R i 5frefcs ^R'S^i^s'i ^fr •h^R* ste^t 
# OTf^rfd ^ trfor ^is|4rs® % wz er- ^nfsTto tsTT f%% m i 

s^r ET4T €\ ^^TTsfr ^rfeiRiT ^fr srsir €r ^rf i 

Abstract 

Synthesis of 3-methoxy-4-alIyloxybenzohydrazide and its hydrazones as potential 
fungicides. By M. Bux, V. S. Joly, -Mrs. F. B. Buxi, Prabhakar Pateria and Anil 
Kumar Shukla, Chemical Laboratories, Maharaja College, Chbatarpur (M. P.)* 

Preparation of 3-methoxy-4-allyloxybenzaldehyde, ethyI-3-methoxy-4-allyloxy- 
benzoate and 3-methoxy-4-allyloxybenzohydrazide have been described. Aramatic 
aldehydes have been condensed with the acid hydrazide in presence of sulphuric acid 
and five new acidhydrazones have been obtained. The compounds have been 
screened for their fungicidal activity against Alternaria humicola, Aspergillus 
fumaricus and Rhizopus oryzae. 

3-%^rrwr-4-^^rrTOt (I) % % 3-h‘4T^¥T-4-TT#^Twr 

SpF^f tT%rfT5T % 5RFF T (H) T 
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spRT, 5TT#, 


3-*mwt-4 fferarnff fsfrtT^ (ni) fen fer% mn firffe ^rff? # fen ir 3-%^^- 
4 fefefet ferfedfep- (IV) s# 37% font i 

I, R=CHO 

II, R=COOH 

III, R=COOC 2 H 5 

IV, R=CONH.NH 2 

V, R = CONH. N = CH — Ar 

VI, R=»C0NH.NH.S0 2 — C 6 H 4 — CH s — ( p) 

fT^NTp- (IV) % i. r- fe?R % 1680-1630 cm" 1 n*n 1310-1200 cm- 1 ^ fenra 
'Tf fer Tr fl^TT^ nf? (-CO.NH.NHo) % TO if f 1190 cm- 1 TT W# (— OCH 3 ) 
^ n«TT 1314 cm- 1 XX (— OCH 2 .CH=CH 2 ) spi cRn STTnr fan I 

nfm (IV) ?r m?? gr-'Tffe afer # sqfefe if $<fefipr % nrn nfn 

f) nfir^frsffer (V) xxvx feir i 

to|?t aiwnr if n«n ?£fen q?r fearw qrr sfer qr*# 3-inrpRff-4- 

frfemnn feffens (I) sri# qn wt fen i fere ^ferre (IV) cpc p-fefe 
sfeffer fen % ifefeTfe-4-fewrfefert^)2-p-fefe-nfefe 

fi?|Nfe (VI) sire fen ren i fesfT<fern(s (IV) % p-fefe nferfer = 5 ^ ( V i) ^ 
nfemr qfefe # if ferfer fern *rt ffe% 3fefef-4- ijfe ife 

4«ife$Ks (I) 4)T ^|5T 3r>R nrofer (14%) i frfe^re^ q>f jfe 2:4 STf- 
fefr$fer ^Tffsfnr qrf nnrt qfe qff 1 #io ir^o tffo %■ srnnfef? nfe % w nnfeF 
<rt fefer nnnfe if qfff arrex nff armr 1 

<P*l4>JTWTt tfeft 

qjwmnf smrm % fe- femn nfer srfear qn srfer fen w 1 fe^ir^ ' I 'an gs 
(IV) n?n tNt ferefitf «nff (V) qrr fearer anxfefen ^fefefer, fefenn 
n«n <u 4 fe aft <.( %4V % fer fferencn % |g; fern *rt 1 'rfemr *nx fear % fen# 
fe fe ffereq; | — 

%-('—) • 100 
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RSf jC=3ftwfET % m ffe 

j>=firwjr ir ffe 

grw l if 50 ppm ^^^rrsft % w ife % wrg wrr aferac^ ferr gag 1 1 

**Mi«n TO^rrf % qfw'Hi ir tot rw | f% fg grty Rrf? (I V) qfe grrf -sfNr 
(V) # sr^TT gfirR gfcr 4i4+Ri9TT 1 1 rtrt (V) ir ir ggrfsRr #w ^rflpsrcrr 

gg wjgra ir arf gf rt Ofit^gisy *ft p-¥Ttirf^cnr>fr ft^irrs % w ?pw ir 
sw fsrT i 

snftnrcR^ 

3 -5wmr-4-qRlRl^ft tsfTfsp 3PR (II) fSTCgT rRT Rtgfr[35 spt fwfj % ^TT 
f%jn w i gggpF 170* cm gagfe 7 1 % sfr ) rrfq r- 3 -irgrotT- 4 -nRrRiwm gfe (ill) 
•fV gfam srcr gw fgfk [4] ir gsgfor f%snr w i gg w?g ym % rt ir jm g3TT, 
gggfg? 39-40°C g«rr gggfer 25% «fr i 


SORT 

C:65.75, H : 6.46; 
c IS H le o 4 % fgg 
0:66.10, H : 6.77%. 

3-wwt-4 i>g)giiwl? grgr f rttst (IV) grr <reg rrggjg ?r ggftgfg ir grry g)g 
■fy< gryy s ( 85 %) s?g fen ir wtr fe^'i % rt ir spr ferr ggr i 120 ° 

c'-rifer 37% l 

STPR 

N : 12.83; 

C U H 14 U 3 N 3 % fm 
N : 12.61%. 

l-(3-irgmr -4-^ftg wra Riyg )-2-(p-gr??Tgg?grfirg) gr tfgtg (VI) ^ - 

■iicr#T-g>4Ti(H<H (5.2 rrT°) gTyf'gryi' (IV 4.0 gto) fem ir spp ftfrrnr 

ir Rfg-t-iN-g f%fsr Cl] % fgrc f%gT trt i gggt^r 158-1 60°. 22% «rr l 

JTPR 

N : 7.56; 

C lg H 10 O 5 N 2 S % fm 
N : 7.44%. 
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TOR, ^RTfe 


(I) to fTOrkPsr r #Trc frorr tot i kfro 
(Vi, 4.0 tor) cr^rr qM?r wm (16 PrrPo) to 160° tt tot Ptott tott sfk fRir 
frororRtfTOR torPr (4.0 tor) Prrtto tott i kr%RR 75 Prtto cr^r ark tot fen 
wi3i 20 Prrt° tot Prrt Ptot tot i qfTOfTfR to 4e«r Tt froRfror Ptott tot, RR r 
srtro tott srk froRr rrPPtor rrr % stt tot to % tot t t^tort tott i Rrorfer 
0.28 RTR (14%), TORRNt 200-220° Ro i RTRTfTOfT 2-4 RTs/i , s*ilH 7 pi?i 414# TOR % RR 

262* TORiTO I 


Rvroft 1 

tTf%^r THTf (IV) RTO fRf TORT (VI) TO TOTTOTTTfft RfTOTRT 


50 ppm cpc % trrr 



T*I 

TT^T FF 

TOrofer 


tTo 

TT^° 



°c 


l^wr^T sfki^jfi 

l. irftt^i^ (IV) 

sircT 

120 

37 

75 

69 

55 

2 . toPrr 

#R 

156 

83 

52 

48 

38 

3. qT#pRR- 

RTR 

321 

fO 

37 

50 

25 

4. 2-RRTR7 RRRR 

TR 

162 

39 

58 

57 

49 

5. 3 -RRTRRt 4 -C# P TTOTRh fRR 

ftR 

185 

53 

50 

48 

42 

6. p-to^Pr^####?! 

<fter 

211 

62 

60 

42 

40 


rtPrto Ptorrw to# to to % rrrtotto RfrorTR fir# i 

rrtr $fRR (V. rh# l) to toto (iv) rto # 

rrr'jto RTroafr to rrt rr| ftro tor # thr rr tot RTfrok if R^fror to# tor frorr 
tot ark tTgRisr %■ jr: fepr srn RfkfR Ptott tot i 

^H5TcTI-5rraH 

#tototr # toto #0 rct, rrrPr fk«rr*r, r^ctrt to#r, ttorjr # tottottrI 
Rfroror to totrt tor % Prr rto #0 #0 toto srrf o rrrs % #0 r)o %o to # 
snf o 3 TK° TTOfT % fro RRRTR RR I TOT RETORT TORTR, ^cfTJT % TORTTOR TO TJpRRR 
TOR TO# TO flR RRRTR # I I 
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WrftTTf 3 

cv « 

TI^ikT gJTsft ct*TT t£T° tTo fgrmF 

t aw ? smtimim, Srfom spmsr, *ft»rm sro) 

[5TFcr--3fnT?cr 14, 1986] 

OTTTCT 

^ Tgp R rFm4? aprom cptt sri^f & wra fm % f% *r§*t? sA'ffent % 

zfarr#*?T^, spjBpp % STFf 5Tn2r*T 5f 2: 1 *Tf*T 3FTOFT I I fTJSf 

<jfe 3RTxB (i jr.) $r *fir ^ *rf 1 1 *fg?r ^t ferric (log K) 11.7818 

lit/mole. <J«rr fSi? trfwr (— ^F) 16.0664 K. cal/mole ¥TcT *1% I 

Abstract 

Tolazamide-cupric chloride complex. By Rashida Qureshi and S. A. Iqbal, 
Chemical Laboratories, Salha College, Bhopal (M. P.) 

Tolazamide, l-(perhydroazepin-l-yl)-3-tosy 1-urea, (tolinase), an oral antidi- 
abetic agent, forms 2:1 complex with cupric chloride in alcoholic medium as 
indicated by conductometric measurements and analytical data. Structure assigned 
to the complex is supported by I.R. spectral bands. 

(i), l -(T ^ T ^ii^n Ere -l-grqgr)-3-gtenw ^ 5^^" 

Mlfafipp t, sft JfforT ?T t i W’PT ?r«n 

W 3*TFt ^ 5PPRT | ! 

i ^-Q-H 

N * 0*0 



© 
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ftsft 

snfrmcw 


tfg?r <st *nifei 

(aj) ^ ferferm 0.005 m n«rc wfep sfern?? 0.0 1 m % ^ppp femr 
80% trepTrar ?r simr m \ sfffer % 2o ferfo fern? ^r 200 feff° cpp n? fen ??r, 

STRcFT ■rf^fTSFr % ?T? ^T^RkTT 5r?T Snffeft STFr^PT % TITO Wife PWT fe 2:1 ffep?- 
«TT5 ¥gW fe 5fe I l ■ ; 


(?) srr? fe nng; femr fnfar mr ?nenf siwnfT Jr fe 2: l jrafenss- 
ERTftr^r ?<?frcnpr Jiff?T *fV nfe ffe | i w fefe p] *pt *r fetf 

to|i 


fotfer H«n fffefet 

1.665 m? ferT^nTlW 5T?T 0.425 TH? c t>4fy < 6' wrm? fe ^PTcPT sfe? t^PfeT if 
sRPT-ar?? fewr w i f%fe f fera ? fe nnn fferfer ferwi nm, rp?n 

f^T fe r fef r a^fe srm §sn fe ssr mn vx ferrfe ?n mn 1 srm ngw fe srem a«n 
% sffet jpr fer w 1 snfcr 60.5% r ng? 190°C Jr tt amrfor snrrr 1 1 


5 pm ?rr argnm arnmrnKr mr n«n prsfTm ffernn fersrar f?fe sttt fen 
»rt fem n?fn 3 rrfe^rf?Tcr nr?? ffefe 2 - 31 snfnr if rrm n?r 1 


STT’ifT 1 

ngn % fefemranrfn^ gw 


snir-n^/mrm 

VS O. 1 S3 „ 

srfera ffeferw 
Cu 
S 
N 

*«nfe? ferfep 
tpf? *fe 'rfern? 


(C 14 H 20 N 3 O 3 S) 2 Cu/(68 1.872) 
190°C , . 

rrra/wr 
9.025 (9.319) 

9.912 (9.38) 

12.630 (12.45) 

(log K) 11.7818 <fr°/fefe 

(— AF) 16.0664 fe$°/nt?T 



#ri^? fff5T 

fg%xRT 
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^mcfer cpraff % 3 nsnT tx CT 5 nwfg'-^m njm 2 : l ®pr nTmrr (II) sm f^fer 
Pt «TT TOT & 3ft if f%% *fe 3H4 [4 > 7 1 P if?r SJTcft t I 



II 


*ffn (II) n -MKr^ snmr ^r 'rctsnn’ ^ff fen i *femn (II) ?t jfe mnmr ?fe?n 
SKT *ff # »rt I Jiff SOjj-NH mT4i mr sMiHTtW #r 3080r:40 cm' 1 <TC rim C=N-R 
mJPU 3>T armfew #3 1685 ±10 cm- 1 TT rrFrf fan I C— O SRim (Stretch) 1660±10cm- 1 
srk 1105±5 cm- 1 *nc mm prc i 


^r! 5 Ic!T- 5 fm 

fegg.- iir srrasptf *r qfa s rrcj; jrr w*k nfem % sn^nra- % smrtft f 1 

ffefe 

1. ZHX. tr»ro fo rim rrorrmr, STTTo 5i«, 5R 3WT %fco PtHT. 1949, 71. 912. 

2. mre. narsrre %f t rem feuferan ”, mrnmoFtf i960, 634. 

3. jft» m?nm, sfesT, 1968, 15, 559. 

4. *fe?nr, 3 tk« cr^rr r^o tT 0 : *tfo msfefap fx^. 1978. 17, 4-6. 

5. m*r, wm, 3to <ewo ptm° ^itfen, 1962, 71, 13. 

6. qn%, %o %o mferar, mr-o, ifeo sro 3tchto %feo, 1966, 32, 94. 

7. %<> %° mn iftm, siTTo, 3Pio 1973, 2, 49. 
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W qSfeft sn^f WTf (V) 5TCT 

srftrfosrT srwrf^ft 

%° sfm, srNcft cp* cr«n 

ftro, sftg^r fa^ftrercro, jftsrj?: 

[ 5TRT — f?lcITOT 23, 1986 J 

*nrm 

^?JT«r (V) % ?mr tfep cm frfror 3rc?ff ^ 3rf%f^rr3ff % arstpR % 

smr *!& 1 1 ^rt srftrflmsrT % 3 m, q^cft 

^ ifcnftfW ifr s*^ 


Aosiraci 


s WiefTK a rr 0f '“t"! ■*-«. (V) and thd, ti ,„ ic 

Ravi ” dtr “—•»• D ~*» f 

- ™ .-r '» «- 

act™t,on and free merg y have been obtained in both of them^sS “reason 
mechanisms have been proposed in these cases. 

Sfafe* ^ % an*W % %r fv^. 

ffrnfcflr # 

TO *n?t I lv 
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tort, fTR ctrt 


tofRRto to tortt 


snton?*^ 


tftftoR ftotot : Rf TO rfRT 3RR RTRPR ftontof if fato I ftof ftRT ftoPFT 
RtRpft ffcTT I jfT wr Rt 5PHT RTtoRTR gW to tot | 1 f R +ftorf to ft tot % 
fto rrrpr cRT HCl if tor toftor few rirt rrt i 3pr: ftrto rr?pt rtrt 
(0.01 N ftoran) ft strrtrr % fto srpt tr eft# tot i 


sp wpr : 3T4-4R# (ftfe+ ?r«rr R%ftor an#) 


'O'RT 


W I 


+T RRRR O.OlN tor spn+t 


flffttotfR 3P=3- : fRftoto 3RR to RPR «Tlt % SPTRTfReT +t% RtRT 4N 

ftoPFT RRTt [+411 *141 I 

antftftot? RTRRTfR : antffftotT arPRTTfR +T O.OlN 3 TRRT 0 . 004 N ftopr 
#RTt f+RT RRT 1 

Rltotor to : STRtfftT +T O.OlN rrrt 0 . 004 N RPR fRRRR RRTRT RRT I 
fftfto RTfcfnRtot : f R+T ReRT ftoiRR tot f+RT RRT 1 
RTR : RTR to tot if #RT RRT I 

srgRWR farfR : rr+ ton+rt srrrtt rrpr r 0.014 rtr torto tot f to 
ftrftor rtrt r rrrpr +Ttr+t4 ftofto 4 n HCl rtrt rrt i ftr rrtr to rrr 

RRR Rt fto+t RTR 3 R+ RRR eR W RRT 1 fR%R RRR % RRRTq;, 15 toft, O.OlN 

atotoft tom toRt rrtr to 3 0 tort % fto trt fto rrt i toRfR antonf t 
+r rrrtrr O.OlN tortor tom r fton rrt i rtr ft g+ + 5 # rrtr fton rrt i 

toff (toRf+RT ftorR RRT +jttr) % SPeTt % RRTR % RRRt+tR if RRRtfT fatRRt to RTRT 

to 4 h+ki tor# | i 


RfeR ftor : tff tRR if +RRR 0.035 RTRRtfRRR ton RRT I RTR to RN+ 
1+RTtto if a+r+nR % RPR fasppr tot 25* RRRT 35 J-0.05°C Rt cTTRtRftR RRRTf if 
t^TT RRT I RTR to % RRRTcT RfttotReT RTRT if RRRPR RRT 25 3TRRT 20 toft« 4NHC1 
tt+ storr+Tt wtr ^ tot rtr Rt tot aiRtoftR rrrti if ttit rrt i rr ton fan 
RttoTR totRRt fRR RPRT RRT RRT % tRT RTRcPT 100 tofto tR RRTRT RRT I RIcT RRR- 
SPcTttto Rt Rtoton fRRR % 10 ftoto RfRRl+R RTftor trffRRR atotoft if rirt 



#fen rmr tfen srfe nr fnErfer 
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*WT I affifn^cr tflferPT 3mffe'?S' nr 3RJTFR 0.002N srsq^j 0.004N sniffer femr 
% «nsnw7dd ■hi^’T 3r wii nnn grrr fen nnr i nw-nw snnnqTf ?fj- %*jt 

*rar fern n tt nTfrirn nr n?n nrar ?pfr nf fern nrfenn 

fenfe nr HCl 5f fnnran nnr i ffe: %n nrfem armfe?? smn 5 : fe re fe n 
nr fen nnr i n'dw rwr nfnfen fern m nnrn nnrn % srmftnnn nr 

ddldl ^ 1 

nfen 3 fh nt 3TfRm 

nfen ntn nr ntfern fenns jkt snjnrm nnr % fer fennn ni nfefem 
srfer % 3i^di< 5?n nraT fer n: 5 fe n 35°C rrnT 71 nyt < 1 nr; nf anfencn fen 
wr fmr 1 1 

CH3CHOHCOOH+ 2HBiO, > C HgCOO H 4- C0 2 -j- H 2 0 -f 2HBiO f 

nfen st*n nr nfen aror : 

fer srfenRnf nf n?n nFsmr nr fen, nrffer #fe nr nnsnr nr srom. few 

■'*' ' S3 

smrfe nnT nw n wn n nferm nKffe ( 1 - 4 ) if arfer fer nr I, ffer ntffer 
fenn? rmsm ffer a rfeni m nfer n nr 5 f nrrrf nf 1 1 

nrfe 1 

nfnnrrnT nt nn nmrnT nr fen 


nrffer fefe = i.22x 10- 3 M fefen arm =o.6i-*x 10M 
nm =25±0.35°c a = 12.2 ml. 



rmn nnrr n 

x 10 1 

(a-x) 

ml 

X 

ml 

k 

sec -1 x 10~ 1 

l. 

18 

6.2 

6.0 


2. 

36 

5.3 

6.9 


3. 

54 

4.7 

7.5 


4. 

72 

4.3 

7.9 

8.45 

5. 

90 

3.5 

8.7 


6. 

108 

2.9 

9.3 


7. 

126 

2.3 

9.9 


8. 

144 

2.1 

10.1 
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star, ygq m 

*TTP»ft 2 

mfeirTT fixtz # stos^t ^t tor 

?rtfem = 1 .22 X 10 3 ~M <=07 =25±0.05°C 

3TR^T =0.002N HC1=1.0N 

otfsinT #ffex 10 _3 M 6.25 8.33 10.00 12.50 25.00 

k sec -1 x 10 -4 8.57 9.41 9.18 9.50 9.22 

STTuft 3 

f^roarq-osifr % fipror tt ortr 

S3 N 

OT'T=25±0.05*C 

stfsoPT f7PTO£=1.22x 10“ 3 M 3TOR=0.61 x 10~ 3 M 

3TT^>r=0.002N HC1=1.0N 

Pt^id 3PT037 

S3 

(0.1M) CH 3 COONa NaNO s .Na 2 S0 4 CH 8 COOK KNO a K 2 S0 4 

k sec^.xlO- 4 8.45 9.31 8.32 6.52 10.63 7.44 9.79 

Wpift 4 

OFT «PT 0*07 

OffsTrr f5RO#e=l-22x 10- 3 M stfsRR? 3 TOr= 0.61 x 10 - 3 m 

5TRT^R=0.002N HC1=1.0N 

OTTCC) 15 20 25 30±(0.05°C) 

k sec -1 x 10" 4 3.86 5.77 8.45 14.46 

xx : ooo ofwm % ?NrTf%5r log (a-x) tot i/ a _ x % Jroot %■ 

*on% oo o«o sror o xx fpuro ^ (ooo irtfz) mr k t (fefhr Trtfe) opo 

^ I 7T SOTO (OTTOT 1 071 2) 070 TOfe 7T ftooTO, k sec- 1 , 9T7T 77T I 
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WfccT'fi' cPR ifefew 3F5ff ^iT fecJTT’T 

mfzm % snfzm *ft smm gfr $ wnr wTfr m mm * 

w^rfcr if arfiw fivrar 8rf%n^r are*rrf | 5 tot mfsw w£ztf gp 5 ?rr iffe *r *r <r 
^ swr gr^f qfT i 

few asnrowf wt stow 

*mcuft 3 % sr^r sfrfirw frgffe, *ftSfira*r w qffSfwr g^fen ** wr 
| 5 P?f% Tfgftpig zr$£z crt ?frfejnr ggfe m gm f, mfinm *r$£z ^t 

W 7T STlf fe%*T 5HTR gff TfcTT ! 

arc wt sew* : gKwf 4 % qfewnff g log ?r*rr k l/T wt Snmferg gfsff wt srist | 
^r*TT 3TTT|tfe^ ggfaRR s?r5f ?rR fRr 1 1 gfsRR 3 rt, gferg ^nft art gRRg 
35«ff 2pT gR SR % 13.4 f%gf 4<?il{l/grg, — 5.3 e .s.u. g*TT 1 1.8 fasft +gi <1 /gR 7KT 
! m i 

wfefJBsrr s >1 ObMifefe 

% gR ^ik4+ 'pctspt gsg stt 5R#i srir | ggy 
srfer gg% ^t gf sprt g%g gff fggm 1 gfenm g^Fft % rr gR srt grgrgg sr^rsfir if 
filRT % ?R SIT <T%cT fjRRTT f R| f gif feSRaRERg ?HH sprr W q?gr ft TRT ?g 
feR wj if 3ffekr ferqr ggrr f 1 


2NaBiO,+2HCI -> 2BHiO,+2NaCl 


CH 3 


r-i ! 

HO C— H 


i 'f 

0=C — O— H 


V. 


CH, 

STPTT | 

+ HBiO s ^ O— C = H -r C0 2 + H,0 + H Bi0 2 

f (^ 1 ) 

I 

_J 


RST 

CHjCHo + HBi0 3 ► CH s COOH-f HBiO„ 

(wn) 

??rif feggsg ir R TR Rreg ^ferr t • Hsroff g* 

gfogg gfgfciT % % g raft s ; < <n sft ^mrr | mri ^ sfefe 

sm ’Tm »rt fe> ftgftfNrfRg ^ ftraft? irt gfegr ir arrafam ffer 1 1 m: i 
sWf ^fe 5T 5R fesjffor gRcTT 1 1 

?Rg- ¥T^3TFRrTf 3- WT ^RT ^W?T-3rrRR f ST ^T fe^q- | ^ ^ 

m fofercn fg- fegrfefe m fes wntit 1 1 
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Star, cT«TT 

«F>T faSTfe* 


tftfsw fe»r#5: 5 KT tife? arm % arfefe’Jr ?r tfexrfr?:? sr^t I fer ^nfer 

% Tff^TFn ^TTcTT I I 

C 6 H ft CHOHCOOH + H3iO, -* C 6 H 5 CHO + C0 2 + H a 0 + HBi0 2 
irf -srfaferr 35°C n*n pH< l qx 2 ne *r ffgt 1 1 

4%fep sn^r 3j7T sRm'T^r TT3nfeI ^¥fer, sifrftr^ spft, sfrtfenr (VI) armn^ s , 
tffe nfe: ^t^Fcf (Hi) xfer srrfe 3nwfefe hxt fen mr 1 1 ttr; ntfem ffer^? 
§TO WPT 3TFRRTFR7 3PT*TtqR 3FTT cHP Xff f3TT, XSTiP ffeft % f*PFT STRTcXX Tffem 

fen 1 1 

Itfiw 33OTR 

fenfe sx qx ^ftfe^nr ttfe q?t «r?nt *nsn qn snmr, fern3mxifr % fw% 
5HTR cTXT mX % SHTI? *r 3pKpR fen *RT | I 5TTXT qfemT Xrfe 5-7 if fe f I 

*nnift 5 


mfkw f#%£ ^?cft ^F^cfT SPOT^T 


ntfriR fexfe=2.06x 10~ 3 M 

3TTqfern=0.004N 


HCI=0.8N 


=35°C±0.05 


mfenr tt#?x I0- 3 M 2.16 

3.7 (T 

4.61 7.69 


ksec- l xl0~ 4 4.75 

5.49 

5.47 5.29 


FRXTT 6 



fenrsmrsjff qn snm 

o -v 



Xtfen fferqx =1.66x10- 

- 3 M 3rfefer=.0.004N 


3PXT =1.66x 10-*M 


HC1=0.8N 


<nx=35°C+0.05 




5FJTW 

srtfenr 

ntfenr 

Stfcw 


xxfe 

XTffx 


fenr spnrcx qp xrr^sxrr — 

« N. 

0.02M 

0.02M 

0.02M 

k sec^xlO -4 4.47 

5.45 

4.31 

8.43 



afe4? 5r«rr ta'fa4> aaft 4R fftsrka 

arcft 7 
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rTPT 5HTT^ 

aftfaaa fa^aaa =i.66x 10- 3 M aTama=0.004N 

Sft^ 3^=1.66x10^ HC1=0.8N 

3TR 35*c 40°C 45°C (±0.05C) 

k sec -1 . X 10 -4 4.47 7.83 10.53 

srftrfiRtn 4ftfa 

a? srfftfftrr aaa 4ftfft ft art af aaT ?a aa snara^ aft a?aT aFsaT 4a 4ftf 
snm aft «tt 1 3nftm aifaaa fasaaa ft asaaa aftf ft a% aafta? 3rfft4? 
fftaafta 3rfft4Ta4T 3TTaa4T ft aa JTT?TT ft aafftafft ft ^ITf 3r*a % ftTSaa ft 

sn«nt 1 1 

farer a araaaaf 4a smra 

*® «* 

ftftfe a*TT aafe ft 33TcTO TP4T aiffa: 4ft aafftrfa ft awfta aqT4 qT^TT a4T I 

a ^a ia fa a; sta*a 

ara % aaia irt aftraa garf, afftra tftftft aar aaaaa w w w?r 
21.4 fftrt aft <i/ara, — l-Oe.s.u aar 21.7 fefr ftfra/ara qwi aar i afftra 
R«am1 4a 4ra aia afaaKft % aw ft fftn fta ar a%a I aar faaa ayaicaa? an 
afaffta % aaaa fta ft aarar | i 

wfftfipn fftfg 

afftra garf 4 a ftaa ara aa ffta ft C— C aa % faftnr ar a%a | aaT 
f aft aTaffaafaa aa apt araama ftar 1 1 af 4aaa are areana % aaa ft aarffta 
ftaT 1 1 

afftra ftaifr ar aa aaT ajaaaap *rra war ft asa fftar fta 4R a %a | aar 
?a aa anf a aiaar 4a ftf aaia aft ftar i 

a^ afaar fa*a wtr ftft | : 


NaBiOj+HCl -► HBiO,+NaCl 
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sfm, g^rir ct«tt ^tt»k 


- — . c 6 h 5 0 

I I I ii o* c 6 h 5 

H-0 — C - C-OH+HBiO, I 

j | | > 0 =C+C 0 2 +H 2 0 +HBi 0 / 

H ' ' I 


3 ?tt? if spT sr^tt f# % snnf®rar ffcrr 1 1 


f tT j T c TT-frm 

§nj^irnr jfro 3 tro *ff° % 3mrrft | fspffir srprarR ^ wTwrt 
g^ranf spur- # 1 

Wfa 

n 

fJTR, %° cTSTT SPRfaT, tpTo %o, 3Ro %faa *fan°, 1968, 43, 669. 



Vijnano Parishad Anusandhan Patrika, Vol. 30, No. 4, 1987 


chtt sTsfop sn^rf srfRrrH 

cT^TT 3TSWT 

%o TO TOT STRUTT 

TTOR from. fa tar fec i Mg . 

[ STTT — fflRFSR 23 , 1986 ] 

TOO*! 


Cu(III) % *rm tfTO cT4T HTCf^JT 3TRT 3rfcr%2TT3ff STEJPnT fTOT W I if 
irfafemf ferfa # TTf *rt i sro f^rtr tw 3 tt % sr^rrar =*nr arssm 
ferr w i ■3 t T|tB snraifw wft *rf f i 

Abstract 

Per cepri metric titrations and kinetic studies of copper (III) with malic and 

tartaric adds. By K.C. Grover, Miss Madhu and Miss Kusum Saksena, Department 
of Chemistry, University of Jodhpur, Jodhpur. 

The reactions of malic and tartaric acids with Cu(fll) have been studied. 
Both these reactions have been found to be of second order. The influence of the 
presence of salts and temperature effect have been studied in these cases. The 
values of the energy of activation, entropy of activation and free energy have been 
found. Suitable reaction machanisms have been proposed in both these cases. 

'3T^f m fecTfer afefr 1, W TOWT q^fern 

fenfe cm mm srcr fen mi | sfftnr sm 

W^T ST^fT ffT Tff |3TT 1 


2 T ffer 3m m snwfe^ fen-fen mrnimrm sttt fen m | m?§ 
mm mi w nt to nfr fan i trnsn sr^n nt to ^ ^fen? 
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nnx, *rg nn nferc 

STf-'RSmfrM qfXX 5 TXT STTXtn msqq *T tfeq? cT^TT XTxfaq? STRjff qn fagfer cm 

srf^rflivErraff qfr nijqfept qn qsnrq fan qn 1 1 
Cu(in) qn xnfnn 

fer'qfaqr qnqx qn fernfaq? srnn Jf nqnfaxn q'txfann nxxrfan grxr fan n 
nqm |, 7 w fnnnnp nnn nxnnt | i ?nnt nn% % fan fafa 3 facr ^rm, ^r 
qxnnSc 3 t«rt fcjfa (sirens nnr) % inn n^nn fan nm 1 1 xnr nrmft 
qxnntH: mqnfaxn f^nrr *f *nq n^f %n qnfa qnqx (HI) mxr nqnfaTxq? % nfa 
«rn smfrtx qn qn: mqnfaxw qrx tm 1 1 ^r nqnx fanfanr n^qxanqfant 
k,[Cu(I 0 6 )2], qm frar | few qnqx fernfe nn nfafe nfanfe 1 1 nf 537% 
Trre^T^r *r t*q nqn srTqqfaTxqr qrr qnn qxnr 1 1 

SW^Ttr^sp 

srfaqfaq^ qft : nnfqq nwr nt<> 3t° <fq° ffafe qrtfa qn cr^rr q'txfaqq 
qxnxqn f o ifa gam qn n 1 qq? xmqfe sn fen fent fern qjfeqrxn % to if 
nfa q% 1 

arfaq*m % famfe fa nmxf : 

Cu(III) afep^fa : xfan fa fenfafan fafe sTIXT Cu(III) faiqqnrqr qn fepm 
tnx fen qn 1 

900 fefro nnm ngn am fa faex % nfet? ferfep fat faqrx if fen nrr 
ffaf 12.5 nn qnqx (II) nfan qfafr^x fanm qn i ferfer ^t n% qx 57.5 
nw qftfenr qxarrntH: nxn qn 1 fax 67.5 mn qfnfanr fn^fTqqTpr fa ?gqm am if 
ferfer qfe ferrm qn 1 w mra fernr qn far q^xr §xt n 1 ?faf 60 qnr stxr qft- 
famr qxnqqm fa fan-fan qnfa gqr-nq? fern % q?xr^ ^tht n«n ??r 3-6 nqr g^raT 
wr 1 !%■ tTmT^x mx qx s^st qx% trq? nfax pqr ^xt ffen »rt i qf fenm ^ xq 
«n qqT s^r xfe qx srxnq q|f nn 1 

Cu(lll) arfaqnfa qft qnfefq qx% % feq ^f 3 rfasp snqffem anqmf t qraqix 
^3q% snfstqq q?r snqfefqfa fqfg §txt qqq - arr^nqq iixt ?nq qrx fen qn 1 

3wnqq> fennq : nqnr 0.0 1 M fqxrnr nrr^x ?% nqq?faq fan qn 1 

srraffanf snqqi ?3 ferm : nqffqqq srrqn?^ qn 0.1 N ffernn mfa % fe<? 



tfep nnT CTnfer srr^ff spr 3TE3TZR- 
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4.945 SR As 2 0 3 nfe 4 R 4 nffep nfe t ferfel 3 R% 3 TRr % nnfen 3 R% i^p nfe 
3mmn ?ffi sRFTT nnT 3fe nn S% ng spfe WR 0.01 N ffenn ^TR fen IRT I 

*n*ft¥tn feran : 0.01 n nTnrnrn fernn (fern nnnn 1.27 nnr nTnfen+nnnn 
2 nnr ntnfenr srrnfenn nfn nfe: |) nm 4 R ?r nn: mfe % 5 # 0.01 N smrffnnn 

4TOI?5 SRT nrnnfen feTT W I 

ntfenr nrsnnife fernn : ntfenr nrsnrdfe nn ngn nm nnrc fen w 1 
fer : snfe 4 n nn nn if nnr nnn: fen nnr 1 

srgnfet srfen n) nrnfnfe : 

nnrn =rn fenfen tot, nrr 2.50 smm 4 . 00 fefro ( 0.01 M) if Cu(ill) 3rfemfe 
(0.01 M) % fen-fen rnnnn m% nir nm tori't ^tnnn-nnn srfnnfernn nf^nwinm 1 
fnyTRd nnn % Tnmg 3u(fid+ smRnfn femn (nffenT if) nmn nnr nm nn r Hit 
nr nnnn 30 fenn % tfe -^g- ferr nnr ! ^nit ferfer srrwisn n% grr ^fqr (ni) n fen 
4 Rnr |r 1 3 R n% grr nnfffnnn nrernfr ^fr nRnfen ( 0.01 N) arTnfnrn % smr niF- 
4 nnfnn % nTsnn if ngfenn fen nnT 1 nm-nm 4fefe nnrn nt fen nn fenf amw 
% fen mrm >rrai Jr snn arfemfe fer nn 1 fen ngnr-r+f sm smrc nm 3Tfeferr 
fe??n) nnrn % srmfenn 4n nrn srnmT 1 1 

srfafen amnfn+t (nnnfnfn) : 

amtnfe smnrg if 30°C nnnT 45±o.05°C nr nfer srsnnn fern nm 1 snif 
50 ferr° Cu(III) (0.006 M or 0.001 M), 25 fefro nmmn ( 0.01 N or 0.02 N) n 
rnnnR, ?nif 25 fefro, kno„ ( 0.01 M) ferm nnr 1 arfefen nr srsnnn nrnr % 
ffe; 1 0 fen* sfenrrsnrr rfe nfafen fern nfen mm % srrm <r fe ^rif 25 
ffefto amfrfenr mwRn ( 0.002 N) nm nr srfefen fe mm fern nm 1 smfrfnnn 
srmmfn nrr mnnifm annfen fennn (0.002 N) % nm nrsninfen msnn ir rf# 
srt anpnfer fenr nm 1 nm wm nntn nt fern nnr i 

srfejKnr nr : 

nnt 'rfernff % n^Tffe nfer m nnr fem nn ftnntn, k x (nnn nfrfe), nr?fr ^rr 
% nrn n fernT | nr log(a-x) nnr nnn (fefe it) % ferfen tr nnnr 1 1 fe nnm 

K* (feftn nttfe) % %wrfe^t % nm n femr ^ nr log a — x nnr ija x % n nn 

{^ii f ) % %^Tfenf n nnnr 1 1 
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3T4T, *rg rPTT tT^TT 

qfo»n*T ci«n 


^fHfT SF^T q>T Cu(III) STTT 3TT4#^T«I : 

5rp=cr qftarqT skt am far ftr qar *r 4>*r 12 ater Cu(III) §ttt Srfsrc? a** % 
srTwt^Tir % f%rr 45°c 5 «tt 12 qft?a xx 5 as: arf^ 1 

3FH qrr Cu(III) SKT qfop STEWT : 

snwt^R^ ?ptt srqq>rcq> spr ar^sRa qa to, fqaar q% fqsraawa aar 
mq qfwa qnr afafipqT vx swar 1 - 4 arcfrarf Jf ^rfq q^r 1 1 vr waff Jr amt 
qFS^T tndMWr 2.50 x 10 -3 M 7#t mt 1 

qrrm 1 

Cu(IH) qrr qs?fr armT % wna qa asma 

mq=45±o.05°C 
tfaq> am=4i.67x 10-* M 

) ’ 

aaffata=2.oo x 10- 3 N 

Trtfcrq qraaffidt 

q^WxlO^M 3.11 3.57 4.16 4.50 

k sec -1 x 10~‘ 8.36 7.21 6.13 5.76 

aTCat 2 

ttfaa a^<3i q?t a$rff aawT % snrrq qa asaw 
cnq=45±0.05 # C 

qttftrm sT^q'cauASd qftat=5.00x 10- 3 M 
aaffata=2.oo x 10- 3 N 

3F?Txl0- 5 M 20.83 22.14 ' 26.04 39.42 


k sec^xlO -5 


5.07 


4.90 


5.06 


5.07 


?FTT STSftq? spesff 3f«FFr 
3 
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fiFTFT fegWTWI % SHIFT qJT sn^FFT 

•o ^ 

m t r=45±o.05°c 


fttfwr ST^TOIFTTisT 4fife=5.0x 100- 3 M 
3TT5T=4].67 x 10- 5 M 
smf^R=2.00x 10- 3 N 


1 1 - 


srtfeFT 

W?OTF^ 

irtfesFT 

' * C' 

STc<fe 


^TRT^ 

ftFTFTT W 
fftSFT 3 m £4 
1.00 X 19~ 2 M 


1.00 xio - 2 M 

1 . 00 xio - 2 M 

1 . 00 xio - 2 M 

1.00 x 10 -2 M 

k jffa 1 

1 X 10 8 

3.35 

1.66 

2.25 

1.93 

2.44 


3TT«fr 4 


cm % shift ^ st^^fi 

'ftffsrw 5 ||qT 3 )T 4 lS(ft 4 ^p£= 5 . 00 x 10 _s M 
3 ^= 41-67 X 10 -‘ M 
3rmt#?r=2.00x lo- 8 N 

cTFT 35 40 45 50 

k citer 1 . x 10 -8 1.14 1 94 3.35 4.16 

'dHtfcs Ffm qF< q w «rcTFr I Pp srfsrfen qfr sfft ^rrfe (k^ 4 ft Cu(III) 

o 

jttffit st^ft m Fff (mw 1) ^rfN? %*r PfftN? 3rfnf^ "nrcrrli 

shst qft hfscTT srf^rfiF^rr qfi it m# sr^rra' qfT (ai w 2) i 

srem arfcrfiFiT 4ft qftfft 2 qrf 4^ i 

fmm m ftnrcrammT % shift qft srhr sm stfi | 3 tt ftp qrnrr^, cr«nr 

« > 

ifffeFT 3 TFFff % f*FTFT ?T SHm ^unc^ ^tt (FTW 3 ) I 
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sffe:, ?r«rr 

Slfafen T\ 35-50±0.05°C % TrC^ if OTT % SHIR felT W I STR 

qftormf ir fire fan ftf an^fenr ?wt^r ssr ferfn if nnr finr | i nfer 3RT, sferar 
rr^tqr cfSTT 3RT 3FT Wt* 4R % 18.8 fell #kkt/nfe -10.9 e. S. U.^TT 

22.3 fsB^ft ^flfr/nfn | I 


ar firfasm ^ fe3ifefn : 


^ fen if ^t^t ^T-arn nfterw sp:t ftra fan i *rnRfe> 

ir v&tm*; **m | fe i^r nfr *nnn i ^rfer ^t 1 1 s*nf- 
r&s* gj^TT re refg-qren snsr re f%rerer | re C0 2 renfe n nrefer fire I i re 
srfen Hiwn 50 tr 7o fe re=fkf/ren re: t# t 1 ^ 

^rferw g^rf 30 % 50 fefHnkt rer t ^ 1 1 renreftn fen frn * fer ae reres 
sifsRr fNr i anr: *nsroff re fire w fen titi PiPra *t re*<r *reT 1 1 ^ ^t 
Cu(III) arm srfer renr | ferre sffesfrc anrnrfrran titti tr rerer refanrenre nre 
^rn real 1 1 ref re (Ill) ## nfn re #t frre^ re 1 1 


ch 2 cooh tit* (re I) 

I *■ 

CHOH COOH 


” ch 2 coo 

CHOH COOH 



+H +1 


CHo COO 1 - 1 tit* (re II) 

| ‘ +Cu+ 3 

_ CHOH COOH. 


ch 2 coo 

CHOH COOH 


\. 

/ 


Cu 


+2 


CH 2 COO x 

^Cu 

CHOH COOH^ 


] 

J 


+2 

+ 11 Cu +3 + 11 OH 


gfre (re HI) 

». 4 CO a +12 Cu+ 2 +8 H z O. 


stsfef ren re Ca(ni)iKT ffrafret ren arfafen amf?fe 
sre fe ren re faafer : 

3Tf fen w rere #tit | 

CHOH COOH 

] +4 Cu+ 3 +4 OH- 1 

CHOH COOH 

3 HCOOH+CO a +4 Cu +a +2 H a O 
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am 

STmt 5 

Cu(iii) anfcfr ^rfh snrre 
gTT=30±0.05°C 
drifts 3T^T=4.16x 10- 4 M 
3TFftdt«T= 0.002 N 

'fttf^Rnr ^rcsnmtdT 

X 10- 4 M 28.56 33.33 40.00 50.00 

k sec- 1 . x 10- 4 1.83 1.31 1.12 0.93 

6 

aisfe 3 FFT gfdt STFScTT 4iT 5T9TT^ 

crrT= 30 ± 0 . 05 °C 

^FFsrmtat ^^pa:=25.00x 10- 4 M 
3mMr?r= 0.002 N 

•irdfH 3HFT x 10- 4 M 3.12 3.57 4.16 5.00 

k sec -1 x 10- 4 1.76 1.71 1.76 2.09 

7 

f^T3m3FT ftmFt *PT SPTre 

\3 *v 

OTT=30±0.05 6 C 
dTffcF 3TT5r=6.25x 10- 4 M 
■fiafenr STfqwmtar ^pd=25.00 x 10- 4 M 
fwrar w fesra 3 tt^=0.025 M 
srRt^r= 0.002 N 

fw mflFPT grfew Tfafem Tttfwr 

firann W feSTcT 

■O 

^ 0.025 M - 0.025 M 0.025 M 0.025 M 0.025 M 0.025 M 0.025 M 
kxlO -s ?fteT 

^r- 1 %^ -1 185.0 118.65 105.28 152.10 211.69 351.83 236.16 
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fftenc, cr«n 
sntft 8 


OTT re 5HTR 

5T£ ft?' 3T^r=6.25 x 10- 4 M 
frtftrJTir sirrearrettjt rere=25.oo x 10- 4 M 
3irerefa-=0.002 N 

±0.05°C 15 20 25 30 

k qteq imr 1 Sjrer^x 10- 2 65.03 105.60 137.30 185.00 

tot tott % rrffrer spr % Cn(iH) % fasrkvr % fcrq rereftrerer % % tot 

4 *ttr 30°C er*rr 12.5 tt^ re 2 re? if yq rereftreR |g ref|ft 1 

wWaprr *1% re sterr : 

srPT%TO qfe re Cu(in) q?i qrrecrr, cidRti reR srror q?V rerere, frerci aprreq 
?tft % rerre m 1 q q-freirq mrefr 5-8 if f3& rer f 1 

fartsRT 


srWren wftfs 

3PR cPR fqqqRrq- TOre €l srfqfsfRT feqfrfe <TTf qf | I Cu(lII) ^ 
TO^TT 4<»H ?T 3rfqfeTT 3T T 3Tgmfd+ £*1 % recft |, <R?f 5TOf<+ 3HR # ^TRcTT qfFf ^ 
srftrfen- re fcre ^ (qRofT 5aqi6)i 

qRWt 7 % qfwJT 5RR I f% refRTfq cT«TT rere STRqf # qqfiqfq q 

^r. q rerer rerrer ft , reR qtfreq stptot re re ren% f 1 

OTRft 8 % qfwrR- 9cn% I 1% rerefreq reftrepq rr §rt 1 1 qfrerwr sre 
?rfeRr rerefr renr rereR sref re qre qq q 5.6 frefr rerrefr/mR, -io.4 e.s.u. qre ' 
4.1 feft refm/qrq fqqr i 

srfqfren re frenfqfa : 

quit qf feqr-fqRr if £Tre? qqr Cu(III) anqqf rf qfjR re qqqj TRT TOTT I RT 
JHPK qro srfer m sfk-qk BTrerg-iTfa fm reif^frpr, refa^ req qq T rere m- 
srmT^ %ctt | to re frenfre rere cttrt re |, tor qqrer qq T % 1 



a^rr srFaf =ft 
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CHOH COOH ^ (<Pf I) f CHOH COO 1 
I ±? I I I +H+ 1 

CHOH COOH t c HOHCOOH J 


f CHOHCOO 1 - 1 

I 

l CHOH COOH J 


+Cu+® 


cfa(rell) f CHOH COO V s 

W II >Cu 

L CHOH BCOO / J 


f CHOH COO "1 +s 


| ;Cu +Cu+ 3 +OH - 1 

L CHOH COOH/ „ 

arift nfar (re IH) 

> HCHO +2 HCOOH+COj +2 Cu + 2 

afar (re IV) 

HCHO +2 Cu + 3 +2 OH - 1 > HCOOH +2 Cu + 2 +H ,0 


1. %o cfqr goHUrr, t^o %«, 5Ho %fao *rfaT°, 1966, 43, 669 



